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THE  SECRETARY  OP  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  the  WaterUncn  Arsenal  of  tests  of 
materials  for  industrial  and  other  purposes  made  at  said  arsenal  during 
the  fiscal  year  ended  June  30, 1891. 


Mabch  10,  1892. — Referred  to  the  Committee  on  Manufactures  and  ordered  to  be 

printed. 


War  Department, 
Washington  City,  February  19,  1892. 

Sir  :  In  compliance  with  the  provisions  of  the  act  making  appropri- 
ations'for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year 
ending  June  30,  1886.  and  for  other  purposes  (23  Statutes,  page  502), 
I  have  the  honor  to  transmit  herewith  the  report  of  the  commanding 
officer  of  the  Watertown  Arsenal,  dated  February  11,  1892,  of  tests  of 
iron,  steel,  and  other  materials  for  industrial  purposes,  made  with  the 
United  States  testing  machine  during  the  fiscal  year  ended  June  30. 
1891. 

Very  respectfully, 

S.  B.  Eleins, 

Secretary  of  War, 

The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertown,  Mass.,  February  11,  1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  tests  of 
materials  for  industrial  and  other  purposes  made  at  this  arsenal  during 
the  fiscal  year  ended  June  30, 1891,  in  compliance  with  the  require- 
ments of  the  act  of  Congress  appropriating  funds  for  the  testing 
machine. 

The  total  number  of  specimens  tested  during  the  year  was  3,207,  of 
— Hch  number  390  were  specimens  of  gun  metal,  960  tests  of  other 
jtertal  for  the  Ordnance  Department,  352  were  tests  for  other  Gov- 
ment  departments,  613  industrial  tests,  and  892  private  tests. 
he  report  contains  the  results  of  tests  made  for  the  Ordnance  De- 
tment  and  other  departments  of  the  Government;  tests  to  deter> 
le  the  suitability  of  the  material  represented  for  ordnance  construe* 
-  or  such  other  purposes  as  the  material  may  be  intended  for. 
lis  comprises  the  tests  for  quality  of  material  used  in  the  current 
»  of  the  Government. 
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4  TESTS    OF    IRON,  STEEL,  AND    OTHER   MATERIALS,    1891. 

Under  the  class  of  investigative  work,  tests  have  been  continued 
upon  internal  strains  in  iron  and  steel  cylinders,  in  forcings  and  in 
e.old-rolled  bars,  and  observations  made  upon  the  effects  of  annealing 
teinx>erature8  inTclieving  these  strains.' 

A  large  number  of  tests  have  been  made  upon  the  series  of  steel-rail 
tests  in  the  class  of  railroad  material.  The  physical  properties  have 
been  determined  and  chemical  analyses  made  of  a  collection  of  rails 
representing  a  wide  range  in  material,  comprising  specimens  from 
brands  of  steel  rails  amfong  the  tirst  introduced:  also  from  rails  of 
recent  manufacture.  Much  valuable  information  has  been  developed 
by  these  tests. 

An  important  feature  was  shown  in  the  tests  of  certain  rails  which 
had  been  in  service.  It  was  found  that  a  remarkable  difference  in 
toughness  was  displayed  according  to  whether  the  rail  was  bent  in  a 
downward,  the  base  being  then  under  tension,  or  an  upward  direction, 
the  head  being  under  tension. 

The  downward  bends  were  characterized  by  toughness,  while  an 
upward  bend  would  cause  a  brittle  fracture.  This  behavior  was  very 
prominent  in  a  soft  rail  which  had  shown  considerable  flow  of  the  metal 
of  the  head  under  the  wheel  pressures. 

Work  on  riveted  joints  has  been  continued,  supplying  data  upon  the 
strength  of  joints  intermediate  between  the  more  elementary  and  the 
complex  types,  which  have  been  tested  and  included  in  earlier  reports. 

The  retesting  of  material  after  a  period  of  rest  has  furnished  further 
information  concerning  the  effect  of  overstraining  upon  the  elastic 
properties  of  steel. 

Experiments  upon  the  endurance  of  rotating  shafts,  upon  building 
stones,  brick  piers,  the  adhesion  of  nails  in  wood,  the  strength  of  cord- 
age, are  also  included  in  this  report. 

The  investigative  tests  which  have  been  continued  from  the  previous 
year  are  still  in  progress. 

Some  classes  of  tests  inaugurated  require  intervals  of  rest  before 
their  completion,  both  the  temporary  and  permanent  effects  or  tenden- 
cies toward  recuperation  of  the  material  after  special  treatment  being 
investigated.  This  fact,  and  further  the  varied  nature  of  the  work  of 
the  testing  machine,  generally  causes  investigative  tests  to  extend  be- 
yond the  limits  of  one  report,  which  contains  the  work  done  during 
the  fiscal  year. 

The  receipts  and  expenditures  were  as  follows: 

TESTING  MACHINE,   1891. 

Amount  appropriated $10, 000. 00 

Received  for  private  tests ^ 1, 119. 06 

11, 119. 06 

Amount  expended  for  services  and  labor 8,  788. 39 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 
test .....,..., 2,330.67 

11,119  06 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major,  Ord.  Dept.,  U.  S,  4.,  Commanding, 

The  Chief  of  Ordnance,  U.  S.  Arivjy, 

Washington,  />•  0% 
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3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS.  ' 


3.2-INCH   B.   L.   STEEL   FIELD   GUNS. 


Tube  No.  77. 


.  No.  4389. 

Marks,  fjcTo 

Diameter;  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2  ". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

t 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 

.     9.000 
9,200 

_  16,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
4<HQ00 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
83,100 

Iruh. 
0. 

.000100 
.000250 
.000650 
.001050 
.001300 
.001650 
.001750 
.000500 
.010850 
.011800 
.013100 
. 014100 

Inch. 
0. 

.000100 
.000150 
.000300 
.000500 
.000250 
.000350 
.  000100 
.007750 
.001350 
.000950 
.001300 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000050 

.000050 

.007900 

.007850 

_      ..     ., ._ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 5 at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  near  the  circumference 

Elongation  of  inch  sections ".27%  ".20* 


83.100 

41.000 

.2800 

.001750 

.105 

37.1 
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3.2-INCH  B.   L.    STEEL  FIELD   GUNS. 


No.  4399. 
Marks,  3*5^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inoli. 

Pounds. 

200 

1,000 

2,000 

4,O0Q 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,860 

■ 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,  (HK) 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
94,300 

Inth. 
0. 

.000100 
.000350 
.000600 
.001000 
.001100  > 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001750 
.002050 
.002600 
.004400 
.006200 
.007050 

Inth. 

O. 

.000100 
.000250 
.000250 
.000400 
.000100 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000100 
.000300 
.000550 
.001800 
.001800 
.000850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

* 

0. 

i 

Elastic  limit. 

, 

I 

...i. ....... . 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    94, 300 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .        .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".  1  from  the  neck 

Character  of  broken  surface silk  v 

Elongation^of  inch  sections ".25*,  ".19 


3.2-INCH   B.   L.    STEEL   FIELD   GUNS. 
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No.  4374. 
Marks,  ^J     - 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per Inch. 

Successive 

elongation 

per  inch. 

Permanent 
aet. 

Successive 

permanent 

aet. 

* 
Kemarks. 

Total. 

Per  square 
inch. 

Pintnds. 
200 
1.000 
2,000 
4.000 
6,000 
7,000 
8,000 
8.200 
8.400 
8.000 
8,800 
9.000 
9,200 
16,320 

FtntndM. 

1,000 

5,000 

.  10,000 

20.000 

30,000 

35,000 

40,000 

41,000 

42,000 

43,000 

Inch. 
0. 
.000150 
.000400 
.000650 
.000950 
.001100 
.001350 
.001400 
.009800 
.010400 

Inch. 
0. 

.000150 
.000250 
.000250 
.000300 
.000150 
.000250 
.000050 
.008400 
.000600 
.000500 
.000950 
.001700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 

1 — — — — -* 

0. 

.008150 

.008150 

44.000    1       .010000 

45,000 
46,000 
81,600 

. 011850 
.013550 

w 

1 

General  summary.  / 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do . . . 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Seduction  to  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".05  from  the  neck 

Character  of  broken  surface silky,  20  per  cent  interspersed  with  granular  metal 

Elongation  of  inch  sections ".19,  ".30* 

Tube  No.  83. 


81,600 

41,000 

.2450 

.001400 

.105 


No.  4396. 
Marks,  **%§  * 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  lengthy  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

._ 

Inch. 
0. 

Remarks. 

Total. 

Per  so uare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,400 
8,600 
8,800 
.000 

founds. 
1,000 
*  000 
10.000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
81,050 

Inch. 

0. 
.000150 
.000450 
.000850 
.001250 
.001450 
.001600 
.001700 
.010450 
.010900 

..011400 
.012450 
.013600 

lueh. 
0. 

.000150 
.000300 
.000400 
.000400 
.000200 
.000150 
.000100 
.008750 
.000450 
.000500 
.001050 
.001150 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

i 

1 

"i' 

............ 

.000150 

.000150 

.200 

ft,  400- 

5,210 

1 

General  summary. 

>  strength  per  square  inch  of  original  section pounds . . 

tie  limit  per  square  inch  of  original  nection do. . . 

•gation  per  inch  after  rupture inch . , 

gation  per  inch  under  strain  at  elastic  limit do. . . 

iction  intliameter  at  point  of  rupture do. . . 

jetton  hi  area  after  rupture,  per  cent  of  original  section 

Lion  of  rupture ".90  from  the  neck 

-acterof  broken  surface granular;  dull  spot  at  the  circumference 

-vtlon  of  fcch  sections ".16,  ".26* 


81,050 

42,000 

.2100 

.001700 

.085 

30.7 
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3.2-INCH   B.   L.    STEEL   FIELD   GUNS. 


Tube  No.  87. 

No.  4400. 

Marks,  •>%*       ' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,  GOO 

8,800 

9,000 

9,200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,600 

18,390 


Per  square 
inch. 


-  Elongation 
per  inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
91,950 


Inch. 
0. 
.000100 
.000350 
.000700 
.001050 
.001300 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
. 001750 
.001800 
. 002000 
. 002750 
.004500 
.006500 
.008400 


Successive 

elongation 

per  inch. 


Inch. 

0. 

.000100 
.000250 
.000350 
.000350 
.000250 
.000200 
.000050 

0. 
.0B0050 
.000050 
.000050 
.  000050 
.000050 
.000200 
.000750 
. 001750 
.002000 
.001900 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


0. 
6." 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 950 

Elastic  limit  per  square  inch  of  original  section , do. . .    48, 000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  clastic  limit do. . .  .  901800 

Reduction  in  diameter  at  point  of  rupture do...        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture I'M  from  the  neck 

Character  of  broken  s urface silky,  serrated 

Elongation  of  inch  sections ~ <*. ".16,  ".30* 


3.2-INCH   B.    L.    STEEL   FIELD   GUNS. 
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Tube  No.  92. 


No.  4398. 

Marks,  *!  i?o 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  leogth,  2". 


Applied  loads. 

Elongation 
par  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

0.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,320 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
-      46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,600 

Inch. 
0. 

.000100 
.000250 
,000550 
.000850 
.001050 
.001200 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.003250 
.004600 
.006000 
.006900 
.007950 

Inch. 

0. 

.000100 
.000150 
.000300 
.000300 
.000200 
.000150 
.000100 
.000050 

0. 

.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.001650 
.001350 
.001400 
.000900 
.001050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

, 

General  summary. 
* 

Tensile  strength  per  square  inch  of  original  section pounds . .    91 ,  600 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture ft inch  - .        .  205 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Bednction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture • ." ".66  from  the  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".11,  ".30* 
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3.2-INCH   B.   L.   STEEL-  FIELD   GUNS. 


Tube  No.  99. 

No.  4402. 

Marks,  3£*\* 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Appli< 
Total. 

Ml  loads. 

Per  so  uare 
incn. 

Elongation 
per  Inch. 

Suooeasive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

17,130 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
66,000 
86,650 

Inch. 
0. 

.000100 
.000260 
.000600 
.000960 
.001150 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 
.010500 
.010900 
.011500 
.012600 
.014000 

Inch. 

0. 

.000100  „ 
.000160 
.000350 
.000360 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 
•   .008750 
.000400 
.000600 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

i 

.001400 

t 

i 

1 

General  summary. 

9 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 650 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 600 

Elongation  per  inch  after  rupture* inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 001750 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section * 43. 3 

Position  of  rupture \ ".80  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotioiis ".13,  ".35* 


3.2-INCH   B.   L.    STEEL   FIELD   GUNS. 
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Jacket  No.  80. 

No.  4391. 

Marks,  *fo* 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

rounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

ll,ti00 

11,800 

12,000 

17,140 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
40,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
85,700 

Inch. 

0. 

.000100 
.000450 
.000850 
.001150 
.001500 
.001600 
.  001050 
.001700 
.001750 
.001800 
.001850 
.001900 
.001950 
.001950 
.002000 

-  .017100 
.018450 
.019750 
.021000 
.022000 

Inch. 

0. 

.000100 
.000350 
.000400 
.000300 
.000350 
.000100 
.000050 
.000059, 
.000050 
.000050 
.000050 
'     .000050 
.000050 

0. 
.000050 
.015100 
.001350 
.001300 
.001250 
.001000 

Inch. 
0. 

o. 

Inch, 
0. 

Initial  load. 

>•-•••••--•-• 

- 

0. 
0. 

K 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 700 

Elastic  limit  per  equare  inch  of  original  seotion do. . .    55, 000 

Elongat ion  per  inch  after  rupture inch . .      .  2000 

Klongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Redaction  in  diameter  at  point  of  rupture do. . .        .105 

Redaction  in  ares  after  rapture,  per  cent  of  original  section 37.1 

Position  of  rupture. v ".55  from  the  neck 

Character  of  broken  surface silk  y ,  serrated 

plongaiion  of  inch  sections.... r)l,ft,rMr..,„ ".12,  ".28* 


*  On  .. 
if. 

tev-;;'' 

* 
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8.2-INCH   B.   L.   STEEL   FIELD   GUNS. 


Jacket  No.  90, 
No.  4390. 


Marks,  a21PsSJ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applii 
Total. 

pd  loads. 

Per  square 
iiicn. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
permanent 

set* 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11.200 

11,400 

11,600 

11,800 

18,240 

Pound*. 

1.000 
5,000 
10.000 
20.000 
30,000 
40,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
91,200 

Jneh. 
0. 

.000100 
.000250 
.000550 
.000950 
.  001200 
.001450 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.  001750 
.  001750 
.  001950 
.004250 
.005850 
.007000 
.008750 

Inch. 

0. 

.000100 
.000150 
.000300 
.000400 
.  000250 
.  000250 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000200 
.  002300 
.001600 
'.001150 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

6. 
.000100 

.000100 

, 

1 

Kx 

i 

i 

j      m 

* 

i 

■ 

i 

i 

i 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  sort  ion do. . 

Elongation  per  inch  after  rupture inch  ■ 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Redact  ion  in  diameter  at  point  of  rupture do . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section » 

Position  of  rupture I'M  from  the  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".30%  ".17 


91,200 

54.000 

.2350 

001750 

.145 

49.1 


3.2-INCH   B.  L.    STEEL,   FIELD   GUNS. 
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Jacket  No.  05. 

No.  4378. 

Marks*  32TK^J 

Diameter,  ".505. 

Sectional  area,  ".20  square  inch. 

Gauged  length,  2". 


Applie 

m!  loads. 

* 
Per  square 

inch. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

• 

• 

Total.    ' 

Pound*. 

200 

1.000 

2.000 

4,000 

6,000 

8,000 

9,200 

9,400 

9  600 

9.800 

10,000 

10. 200 

10,400 

10,600 

10.800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12.200 

12,400 

12,600 

12.800 

19,760 

Pound  ft. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48.000 
49,000 
50,000 
*      51.000 
52,000 
53.000 
54,000 
55.000 
56.000 
57. 000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
98.800 

Inch. 
0. 
.000150 
.000150 
. 000850 
.001100 
.001500 
.001650 
. 001700 
.  001700 
.001750 
.001800 
.001900 
. 001950 
.002000 
.0024)50 
.  002100 
.002150 
.  002200 
.002250 
.002300 
. 002450 
.  002650 
.7)04250 
.  005500 
.006750 

Inch. 

0. 
.MM)  ISO 
.  01)0300 
.  000400 
. 000250 
.000100 
. 000150 
.000050 

0. 
. 000050 
. 000050 
.000100 
.000050 
. 0OOO50 
.  000050 
.  000050 
.  000050  ' 
. 000050 
.  000050 
.  000050 
.000150 
.  000200 

. ooiooo 

.001250 
. 001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

i 

1 

i 

I 

) 

i 

' 

i 
..  ......... < . ........... 

\  "       ' 

I 

, 

• 

1              ! 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..        98,800 

Elastic  limit  per  square  inch  of  original  section do. . .        59. 000 

Elongation  per  inch  after  rupture inch  .  2350 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .      .  002300 

Reduction  in  diameter  at  point  of  rupture do...  .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture 1"  from  the  neck 

Character  of  broken  surface silky;  trace  of  granulation 

Elongation  of  inch  sections k * *»» *...*. ".33 \  ".14 

H.  Ex.  161 2 
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3.2-INCH   B.    L.    STEEL   FIELD   GUNS. 


Jacket  No.  100. 


No.  4397. 

Marks, 32  5j°oJ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch 

Permanent 
set. 

Successive 

permanent 

set. 

v     Remarks. 

Total. 

Per  square 
inch.* 

Foundi. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9,200 

9,400 

9,600 

9.800 

10.000 

10.200 

10,406 

10,600 

16,270 

Found*. 
1,000 
5.000 
10.000 
20.000 
30.000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,090 
81.350 

Inch. 
0. 

.000200 
.000400 
.000900 
.001400 
.001850 
.002050 
.002100 
.002150 
. 016500 
.019500 
.020500 
.021250 
.  022750 

Inch. 
0. 

.000200 
.000200 
.000500 
.000500 
.000450 
.000200 
.000050 
.000050 
. 014350 
.003000 
.001000 
.000750 
.001500 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
« 
Tensile  strength 

.000200 
.000300 

.000200 
.000100 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  square  inch  of  originafsection v do. . 

Elongation  per  inon  after  rupture .*. inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Red uction  in  diameter  at  point  of  rupture do . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  ni p ture " .85  from  the  neck 

Character  of  broken  surface \ granular,  60  percent;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections ".rt*,".U 


81. 350 

48. 00C 

.  1550 

002150 

.045 

16.9 


3.2-INCH   B.    L.    STEEL    FIELD    GUNS. 
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3.2-IVCH  B.  L.  STEEL  FIELD  GUH8. 
Specific  Gravity  and  Hardness  of  Tubes  and  Jackets. 


[No  tension  teste  of  these  specimen**.] 


•   Num- 
ber of 

Marks. 

Specific 

Hardness. 

rifle. 

gravity. 

81 

32R,,rP   MR,M 

7.8497 

16.73 

83 

32R„T    BRjM 

7.8*09 

14.26 

91 

32  R*,  T    B  R,  M 

7.8479 

19.70 

93 

32  K,,  T    RR,M 

7.  8475 

16.  73 

96 

32  R*  T    BR,M 

7.8463 

14.19 

77 

32  Rn  J    K«  M 

7. 8409 

14.69 

83 

32  R«  J    K«  M 

7.  8392 

15.  13 

86 

32  R,.  J    R,  M 

7.  8401 

17.  26 

92 

32  R„  J    R,  M 

7.8486 

18.  38 

98 

32Rn  J    R,M 

7.  8385 

19.18 

99 

32R»J    R4M 

7.8382 

15  59 

TABULATION  OF  SPECIMENS  FROM  S.2-INCH  B.  L.  STEEL  FIELD  GUNS. 

[Stems  2  inches  long,  .505  ineh  diameter.] 


No.  of 
test. 


4389 
4390 
4374 
4390 
4400 
4398 
4402 
4391 
4390 
4378 

4397 


Position  in  gun. 


Tnbe  No.  77 
, .. .do  •  ..... 

do 

Tube  No.  83 
Tube  No.  87 
Tube  No.  92 
Tube  No.  99 
Jacket  No.  80. 
Jacket  No.  90. 
Jacket  No.  95. 

Jacket  No.  100 


Location 
of  speci- 
mens. 


Outside 
. .  .do  . 
...do  . 
..  .do  . 
. .  .do  . 
. . .do  . 
. .  .do  . 
...do  . 
. . .do  . 
...do  . 

...do  . 


Elastic 

limit  per 

square 

inch. 


Pounds. 

41,000 

50,000 

41,000 

42,000  . 

48, 000 

50,000 

50.000 

55,000 

54,000 

59,000 

48,000 


Tensile 

strength 

per 

square 

inch. 

Elonga- 
tion. 

Pounds. 

Per  ct. 

83,100 

28.0 

94,300 
81,600 

22. 0 
24.5 

81,050 

21.0 

91,050 

23.0 

91,600 

20.5 

85,6,'jO 

24.0 

85,700 

20.0 

91,200 

23.  5 

98,800 

23.5 

81, 350 

15.5 

Con- 
traction 
of 
area. 


Per  ct. 
37.1 
37.1 
37.1 
30.7 
40.3 
40.3 
43.3 
37.1 
49.1 
49.1 

16.9 


Appearance  of  fracture 


Silky  and  fine  granular. 

Silky. 

Silky  and  granular. 

Granular,  dull  spot. 

Silky  serrated. 

Silkv. 
l)o. 

Silkv  serrated. 

Silky. 

Silky,  trace  of  granu- 
lation. 

Granular,  60  per  cent; 
silky  serrated.  40  per 
cent. 
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3.2-INCH   B.   L.    RIFLE  (dKIGGS-SCHROEDER). 


3.2-INCH  B.  L,  RIFLE  (DRIGGS-SCHROEDER). 

Specimen  from  Steel  Tube. 

No.  4317. 

Marks,  «  J^t 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


-    Applh 
Total 

»d  loads. 

Per  square 
incn. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
tiet. 

Successive 

permanent 

set 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

0.400 

9, 000 

9,800 

10,000 

10.200 

10,400 

10,600 

17,580 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48.000 
49, 000 
50,000 
51,000 
52, 000 
53, 000 
87,900 

Inch. 
0. 

.000100 
.000300 
.000600 
.000900 
.001100 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001900 
. 003250 
.009000 
.009700 
.010100 
.011250 

Inch. 
0. 

.000100 
.000200 

.  ooutoo 

. 000300 
.000200 
.000250 
. 000050 
.  000050 
.000050 
0. 
. 090050 
.  00O050 
.  000300 
.001350 
.  005750 
.  000700 
.  000100 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



• 

0. 

0. 

* 

1 

1 

• 

Elastic  limit. 

1 



Tensile  strength. 

•" I 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  square  inch  of  original  section .- do. . 

Elongation  per  incn  aft**r  ruptui c inch . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . .  - at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  fractious ".37*,  ".21* 


87.900 

47,000 

.2400 

001600 

.125 

43.3 


5-INCH  B.  L  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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5-INCH   B.   L.    STEEL   SIEGE    EIFLES. 
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Tube  No.  4. 

No.  4508. 

Marks,  m^t,  m 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

> 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750- 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21.630 

Pound's. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51.000 
86,520 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001133 
.001400 
.001433 
.001467 
.001533 
.001600 
.001667 
.001833 
.007333 
.008400 
.008000 
.000667 

Inch: 
0. 
.000007 
.000233 
.000333 
.000367 
.000133 
.000267 
.000033 
.000064 
.000066 
.000067 
.000067 
.000168 
.006500 
.001067 
.000800 
.000667 

Inch. 

Inch. 
0. 

Initial  load.   , 

Elastic  limit 
Tensile  strength. 

0. 

0. 

0. 

• 

- 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    86,520 

Elastic  limit  per  sqnsre  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture inch . .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1". 85  from  neck 

Character  of  broken  surface Silky,  serrated 

Elongation  of  inch  sections ; ".15,  ".34*,  ".18 
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6-INCH   H.    L.   STEEL   SIEGE   RIFLES. 


TtHJE  No.  7. 


Marks,  j£?'£ 


No.  4401, 


MarKB,  mtm 

Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

net. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
.    inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2.500 

5.  000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,  250 

12,500 

12,750 

13,000 

13,250 

13,500 

22,780 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
91,120 

Inch. 
0. 
.000100  . 
.000300 
.000667 
.001067 
.001267 
.001500 
.001600 
. 001600 
.001633 
.001667 
.  001733 
. 001767 
.001800 
.001900 
. 002067 
.002667 
. 004333 
.007107 
.008333 

Inch. 

0. 

.000100 
.000200 
.000367 
.000400 
.000200 
. 000233 
.000100 

0. 
.000033 
.000034 
.000066 
.000034 
.000033 
.000100 
.000167 
.000600 
.001666 
. 002834 
.001166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

t 

».  : 

i 

""' i 

1 

! 

j                  « 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,120 

Elastic  limit  per  square  inch  of  original  section do. . .     49, 000 

Elongation  per  inch  after  rapture.. inch..      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do. ...        .  094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 6 

Position  of  rupture ".80  from  the  neck 

Character  of  broken  surface granular,  70  per  cent;  silky  serrated,  30  percent 

Elongation  of  inch  sections ".29,*  ".16,  ".11 


5-INCH    B.  Is.  STEEL   SIEGE   RIFLES. 
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Tube  No.  10. 
No.  4551. 


Marks,  1*^5 

Diameter,  '".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  an  nare 
tarn. 

Founds. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,260 

22,470 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,400 
43,000 
44,000 
45,000 
,       46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
89,880 

Inch. 

0. 
.000100 
.  000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.  001433 
.001467 
.001533 
.001600 
.001667 
.001700 
. 002167 
.003367 
. 004333 
.005500 
.006333 

Inch. 
0. 
.000100 
. 000233 
.000634 
.000333 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000467 
. 001200 
.000966 
.001167 
.000833 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  limit. 

..♦ 

0. 

0. 

% 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    89,880 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  incn  after  rupture inch. .      .  1133 

Elongation  per  inch  under  strata  at  elastic  limit do. . .  .  001700 

Redaction  in  diameter  at  point  of  rapture do. . .        .  034 

Keduqtion  in  area  alter  rupture,  per  cent  of  original  sect  iou 11.6 

Position  of  rapture "1 .35  from  neck. 

Character  of  broken  surface granular;  dull  serrated  spot  at  circumference 

Elongation  of  inch  sections /. ".06,  ".13*,  ".13 
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5-INOH   B.   L.    STEEL   SIEGE   RIFLES. 


Jacket  No.  3. 

No.  4409. 
Marks,  * %*u 

Diameter,  ":564. 

Sectional  area,  .25.  square  inch. 

Gauged  length,  3".      * 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

olon  nation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

22,890 

Pounds. 

1,000 

5,000 

10.000 

s     20, 000 
30,000 
40,000' 
46,000 
47,000 

.       48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
91,560 

Inch. 

0. 
.000100 
.000333 
.000733 

•  .001067 
.001500 
.001700 
.001700 
.  001733 
.  001767 
.001800 
. 001933 
.009333 
.009900 
.010600 
.011667 

Inch. 
0. 
%    .000100 
.000233 
.000400 
.000334 
.000433 
.000200 
0. 
.000033 
.  000034 
.000033 
.  000133 
.OUT  400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

.000567 
.000700 
.  001067 

■ 

i 

i 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 560 

Elastic  limit  per  square  inch  of  originafsection do. . .    50, 000 

Elongation  per  inch  after  rapture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

.Reduction  in  diameter  at  point  of  rupture do. . .        .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  suction 41. 0 

Position  of  rupture 1".8  from  the  neck 

Character  of  broken  surface silky,  30  per  cont  being  interspersed  with  line  granular  metal 

Elongation  of  inch  sections ".14,  ".W*,  ".15 


5-INCH   B.    L.    STEEL   SIEGE    HIFLES. 
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Jacket  No.  7. 

No.  4552. 

Marks,  £*? ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per square 
inch. 

elongation 
per  uich. 

Pound*. 

1.250 

2,500 

5,000 

7.500 

10.000 

11,500 

11, 750 

12,000 

12,250 

12,500 

12. 750 

22,640 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
90,560 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001667 
.001900 
.003167 
.003900 
.005000 
.005600 

Inch. 
0. 
.000100 
.000200 
.000167 
.000033 
.000367 
.000300 
.000233 
.001467 
.000733 
.001100 
-     .000600 

Inch. 
0. 

>    0.      * 

Inch. 
0. 

Initial  load. 

* 
Elastic  limit. 

• 

Tensile  strength. 

. 

0. 
.000067 

.000007 

. 

i 

1 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rapture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  iu  diameter  at  point  of  rupture . do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".10,  ".32*,  ''.10 


90,560 

46,000 

.1733 

001667 

.144 


>/ 
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5  INCH  B.  L.  STEEL  SIEGE  RIFLES. 
Specific  Gravity  and  Hardness  op  Jacket  No.  4  and  TubeNo.7. 


(No  tension  tests  of  these  specimens.] 


Num- 
ber of 
rifle. 

7 

4 

Marks. 

Specific 
gravity. 

Hardness. 

16.48 

18.98 

5KTTHRjM 
5R4J    HK4U 

7. 8536 
7.8582 

TABULATION  OF  SPECIMENS  FROM  5-IXCH  B.  L.  STEEL  SIEGE  RIFLES. 

[Stems  3  inches  long,  .564  inch  diameter.] 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

iucb. 

Tensile 
strength 

per 

square 

inch. 

« 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4508 
4401 

4551 
4409 
4552 

• 

Tube  No.  4 

Tube  No.  7 

Middle.. 

Pounds. 
40,000 
49,000 

48,000 
50,000 
46,000 

Pounds. 
86, 520 
91, 120 

89,880 
91,560 
90,560 

Per  et. 
22.3 
18.7 

11.3 
22.0   ' 
17.3 

Peret. 
41.9 
30.6 

11.6 
41.9 
44.6 

Silky  serrated. 
Granular.  70  per  cent; 

silky  serrated,  30  per 

cent. 
Granular,  dull  spot. 
Silky  and  fine  granular. 
Silky. 

Tube  No.  10.   . 
Jacket  No.  3  . . 
Jacket  No.  7  . . 

. .  .do 

...do 

7-INCH  B.  L.  STEEL  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  3. 

No.  4504. 

Marks,  \fifi 

Diameter,  -".564. 

Sectional  area,  .25  square  inch.  - 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

» 

Total. 

Per  square 
inch. 

Remarks. 

Pound*. 

250 

1,250 

2.500 

5.000 

7.500 

8,750 

10,000 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

►    12.250 

12,500 

12.750 

13,000 

13.250 

13,500 

21,460 

Po\tnd*. 
1,000 
5.000 
10.000 
20.000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51.000 
52.000 
53.000 
54.000 
85,840 

Inch. 
0. 
.000100 
.000300 
.000667 
.001000 
,001167 
.001333 
.001400 
.001433 
.001500 
.001533 
.001567 
.001*33 
.001667 
.001700 
.002600 
.003200 
.006000 
.007067 
.008500 

Inch. 
0. 

.000100 
.000200 
.000367 
.0003.33 
.000167 
.000166 
.000067 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000900 
.000600 
.002800 
.  001067 
.001433 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

""*•" i 

0. 

0. 

! 

1 

1 

.«.!..„ 

i 

I   ..    .    . 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds. .    85, 840 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch. .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rapture do . . .        .144 

Reduction  in  area  after  rupture,  percentof  original  section 44.6 

Position  of  rupture \ .  1".7  from  the  neck 

Character  of  broken  surface s i  1  ky 

Elongation  of  inch  sections ".12.  ".36*,  ".17 


N» 


7-INCH   B.  L.  SIEGE    HOWITZEES. 

Tube  No.  5. 
No.  4507. 


Marks,  *  *j* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch.     ~ 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5.000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12. 250 

12,500 

12, 750 

550,260 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10.000 
20. 000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49,  000 
50,000 
51,000 
81,040 


t-i^,.,-        Successive 
per  men.       w  inch 


Inch. 


0. 


.000067 
. 000 J67 
.000600 
.000933 
.001067 
.001267 
.001333 
. 001307 
.001400 
.001433 
.  001467 
.001633 
.007000 
. 008067 
.010000 
.010667 


Inch. 


0. 


.000067 
.000200 
.000333 
. 000333 
.  000134 
. 000200 
. 000066 
. 000034 
.0000.33 
.  000033 
.000034 
.000166 
. 00&367 
.001667 
.001333 
.000667 


Permanent 
set. 


Successive 

permanent 

set. 


0. 
0. 


Inch. 


0. 


Inch. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section. 


pound  8..     81,040 


Elastic  limit  per  sqnare  inch  of  original  section do. . .     46, 000 

Elongation  per  inch  after  rupture inch . .     .  .  2467 

Elongation  per  inch  uuder  strain  at  elastic  limit do.. .  .001467 

Reduction  in  diameter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 2". 2  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".16,  ".43*.  ".15 
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Tube  No.  9. 

No.  4506. 

Marks,  ]&$ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads.      1 

Elongation 
per Inch. 

Successive 

elongation 

per  inch. 

» 

Permanent 
aet. 

Successive 
permanent 

aet. 

Remarks. 

Total. 

Per  Miliar* 
inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8.750 

10.000 

10,500 

10,750 

11.000 

11,250 

11.500 

16,750 

12,000 

12.250 

12,500 

21,620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40.000 
50,000 
86,480 

Inch, 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001333 
.001400 
.001433 
.001500 
.001567 
.001700 
.001900 
.002300 
.002067 
.004267 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000067 
.000067 
.000133 
.000200 
.000400 
.000667 
.001300 

Jneh. 
0. 

0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.000033 

.000033 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    86, 480 

Elastic  limit  per  square  inch  of  original  section do. . .    45. 000 

Elongation  por  inch  after  rupture inch. .      .  2030 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001567 

Redaction  in  diameter  at  point  of  rupture do . . .       .  144 

Reduction  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".19,  ".30* 

H.  Ex.  161 3 


fflgggra; 


^vj-'s£«-iW'-*-» 
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7-INCH   B.  L.  SIEGE    HOWITZEES. 

Tube  No.  5. 
No.  4507. 


Marks,  JHjT 

Diameter,  ".564. 

Sectional  area,  .25  square  inch.     * 

Gauged  length,  3". 


Applied  loads. 

1 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  8q  n  are 
inch. 

elongation 
per  inch. 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,  500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12, 250 

12.500 

12.750 

20,260 

Pounds. 

>         1,000 

5,000 

lo.ooo 

•20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,  000 
47,000 
48.000 
49, 000 
50,000 
51,000 
81,040 

Inch. 
0. 

.000067 
. 000267 
.000600 
.000933 
.001067 
.001267 
\    .001333 
.001307 
.001400 
.001433 
. 001467 
. 001633 
.007000 
.008667 
.010000 
. 010667 

Inch. 
0. 

.000067 
.000200 
.000333 
.  000333 
.  000134 
.000200 
.  000066 
.000034 
.  000033 
.000033 
.000034 
.000166 
. 005367 
. 001667 
.001333 
.000067 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

1 

0. 



i 

0. 



1 

1 

1 

' 

t 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    81, 040 

Elastic  limit-  per  square  inch  of  original  section do. . .    46. 000 

Elongation  per  inch  after  rupture inch. .      .  2467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 001467 

Reduction  in  diameter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 2".2  from  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".16,  ".43*,  ".15 
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Tube  No.  9. 

No.  4506. 

Marks,  J*$ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

• 

Permanent 

set. 

Successive 

permanent 

set. 

■ 

Remarks. 

Total. 

Per  square 
men. 

Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10.750 

11.000 

11,250 

11,500 

16,750 

12,000 

12,250 

12,500 

21,620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
*  47,000 
48,000 
49,000 
50,000 
86,480 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
. 001133 
.001333 
.001400 
.001433 
.001500 
.001567 
.001700 
.001900 
.002300 
.002967 
.004267 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000067 
.000067 
.000133 
.000200 
.000400 
.000667 
.001300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000033 

.000033 

■ 

• 

General  nimmary. 

Tensile  strength  per  square  inch  of  original  section pounds-.    86, 480 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  incn  after  nipt  ti  re inch . .      .  2030 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Redaction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".19,  ".30* 

H.  Ex.  161 3 


J*VJ    "  » 


C«  » 
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7-inch  b.  l.  siege  howitzers. 

Jacket  No.  1. 
No.  4413. 


Marks,  ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  kadi. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

22,190 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
88,760 

Inch. 
0. 

.000133 
.000488 
.000800 
.001100 
.001267 
.001467 
.001500 
.001567 
.002533 
.004167 
.006333 
.007833 
.009000 

Inch. 
0. 

.000133 
.000300 
.000367 
.000300 
.000167 
.000200 
.000033 
.000067 
. 000966 
.001634 
.002166 
.001500 
.  001167 

Inch. 
0. 
0. 

Inch. 

o. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 



' 

•* 

1 

1 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  originalsection do . . 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Keduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1 "  from  the  neck 

Character  of  broken  s urfaoe s il ky 

Elongation  of  inch  sections „ ".09,  ".17,  ".43* 


88,760 

43,000 

.2300 

.001567 

#184 

54.6 
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ffo.  4il0. 

Marks,  ]^  \ 

Diameter,  ^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perinoh. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

11,500 

11,750 

12,000 

12,350 

12,500 

12.750 

13,000 

13,250 

13,500 

13,760 

24,110 

ronndu. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
68,000 
64,000 
65,000 
96,440 

0. 

.000183 
.000333 
.000667 
.001000 
„  001333 
.001600 
.001633 
.001667 
.001700 
.001767 
.001933 
.002133 
.002400 
.003200* 
.003933 

Inch. 
0. 

.000133 
.000200 
.000884 
.000333 
.000333 
.000267 
.000033 
.000034 
.000033 
.000067 
.000166 
.000200 
.000267 
.000800 
.000733 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

**  *  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,440 

Elastic  limit  per  square  inch  of  original  section do 50, 000 

Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  001767 

Reduction  in  diameter  at  point  of  rupture do . . .        .114 

Reduction  In  area  after  rupture,  percent  of  original  section 36.4 

Position  of  rupture VJ23  from  neck 

Character  of  broken  surface granular;  dull  silky  center 

Elongation  of  inch  seotiona ".23V.26V.13 
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Jacket  No.  6. 

No.  4403. 

Marks,  Jft* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

permanent 

set. 

Hemarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
92,840 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001267  * 
.001500 
.001533 
.001567 
.001633 
.002233 
.002767 
.004333 
.007000 
.008600 

Inch. 
0. 
.000100 
.000167 
.000333 
.000.133 
.000334 
.000233 
.000033 
.000034 
.000066 
.000600 
.000534 
.001566 
.002667 
.001600 

Inch. 
•  0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Redaction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silk v 

Elongation  of  inch  sections ".37*,  ".17,  ".11 


92,840 

49,000 

.2167 

.001633 

.164 
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Jacket  KTo.  8. 

No.  4415. 
Marks,  £%  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14, 750 

15,000 

15,260 

24,070 

Pounds. 
1,000 
6,000 
10,000 
20,000  " 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
65,000 
66,000 
67,000 
58,000 
60,000 
60,000 
61,000 
90,380 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001267 
.001467 
.001600 
.001667 
.001600 
.001688 
.001667 
.001700 
.001733 
.001767 
.001883 
.001900 
.002067 
.002633 
.    .003367 
.005267 
.006967 

Inch* 
0. 
.000067 
.000200 
.000333 
.000333 
.000334 
.000200 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000066 
.000067 
.000167 
.000566 
.000734 
.001900 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    99.880 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  incn  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

.Reduction  in  diameter  at  point  of  rupture do . . .       .134 

.Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  surface .- silky,  90  per  cent;  granular,  10  per  cent 

Elongation  of  inch  sections ".  32  \".  13, ".  11 
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Jacket  No.  9. 

No.  4414. 

Marks,  lf£ 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remark*. 

Total. 

Per  square 
inch. 

Pounds. 
260 
1,260 
2,500 
6,000 
7,500 
10,000 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,260 
18,500 
13,750 
14,000 
14,250 
14,500 
14,760 
16,000 
15,250 
16,500 
15,750 
16,000 
26,440 

Pounds. 
1,000 
5,000 
10,000 
—  20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
101,760 

Inch, 
0. 

.000067 
.000267 
.000600 
.000967 
.001300 
.001500 
.001583 
.001567 
.001600 
.001633 
.001700 
.001733 
.001767 
.001800 
.001838 
.001900 
.001988 
.001967 
.002038 
.002233 
.003667 
.005000 
.005667 
.008700 

Inch, 
0. 

.000067 
.000200 
.000333 
.000367 
.000333 
.000200 
.000033 
.000034 
.000033 
.000033 
.060067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.000200 
.001434 
.001338 
.000667 
.001033 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

. 

0. 
0. 

« 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do . 

Reduction  m  diameter  at  point  of  rupture do . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".70  from  the  neck 

Character  of  broken  surface granular,  an  irregularly  shaped  silky  spot  near  circumference 

Elongation  of  inch  sections ".10,  "02,  ".14* 


101,760 

59,000 

.1200 

.002033 

.044 

15.0 
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7-IHCH  B.  L.  STEEL  SIEGE  HOWITZEBS. 

Specific  Gbavity  and  Habdness  op  Tubes  and  Jackets. 


[No  tension  testa  of  these  specimens.] 


Num- 
ber of 
how* 
itser. 

Marks. 

Specific 
gravity. 

Hardness. 

1 
8 
6 
9 
1 
5 
6 
9 

7H,T    BR,  M 
7H.T    BR,M 
7H.T    BB,M 
7H.T    BB,kf 
7H,J    BB,H 
7H|J    BBtH 
7H«J    BK,M 
7H9J    BBiM 

7.8526 
7.8492 
7.8476 
7.8465 
7.8468 
7.8496 
7.8513 
7.8437 

15.88 
17.17 
15.13 
17.«fe 
18.68 
24.26 
18.48 
18.88 

TABULATION  OF  SPECIMENS  FROM  7-INCH  B.  L.  STEEL  SIEGE  HOW- 
ITZERS. 

[Stems  8  inches  long,  .664  inch  diameter.] 


No.  of 

test 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4604 
4507 
4506 
4413 
4410 

4408 
4415 

4414 

Tube  No.  3 

Tube  No.  5. . . . 

Inside . . 

Pound*. 
49,000 
46,000 
45,000 
48,000 
50,000 

49,000 
56,000 

59,000 

Pounds. 
85,840 
81,040  • 
86,480 
88,760 
96,440 

• 

92,840 
99,880 

101,760 

Pfret. 
21.7 
24.7 
20.3 
23.0 
20.7 

21.7 
18.7 

12.0 

P*rct. 
44.6 
64.6 
44.6 
54.6 
86.4 

49.7 
41.9 

15.0 

Silky. 

Do. 

Do. 

Do. 
Granular,  dull  silky 

center. 
Silky. 

Silky,  90    per    cent; 
granular,  10  per  cent. 
Granular,  silky  spot. 

Tube  No.  9 

. . .  do .... 

Jacket  No.  1 . . 

...do 

Jacket  No.  6 . . 
Jacket  No.  8 . . 

Jacket  No.  9.. 

. .  .do .... 
...do 

Outside. 

8-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  PROM  TUBES  AND  JACKETS, 

and 

SPECIFIC  GRAVITY  AND  HARDNESS  OP  STEEL  HOOPS. 
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No.  4319. 
Marka,J£* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  wads. 

1  Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

■ 

Total. 

Pur  square 
Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

23,680 

1,000 
6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
'42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
94,120 

0. 

.000100 
.000287 
.000883 
.000987 
.001188 
.001887 
.001438 
.001487 
.001588 
.001867 
.001887 
.002400 
.003000 
.008888 

Inch. 
0. 

.000100 
.000187 
.000166 
.000334 
.000166 
.000234 
.000066 
.000034 
.000066 
.000134 
.000200 
.000533 
.000800 
.000883 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 

.000033 

.000033 

« 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  so nare  inch  of  original  section do. 

Elongation  per  inch  after  rapture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1".23  from  theneok 

Character  of  broken  surface silky,  80  per  cent  j  one  side  fine  granular,  20  per  cent 

Elongation  of  inch  sections ".09,  ".21*.  ".23* 


94,120 

44,000 

.1767 

.001533 

.114 

38.4 
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No.  4320. 
Marks,  £%  * 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

20,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
83,920 

Inch. 
0. 

.000067 
.000233 
.000600 
.000933 
.001100 
.001267 
.001333 
.001367 
.001400 
.004667 
.006000 
.007333 
.006033 
.008667 

Inch. 
0. 

.000067 
.000166 
.000367 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.  003267 
.001333 
.  001333 
.000700 
.000634 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

* 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    83, 920 

Elastic  limit  per  square  inch  of  original  section do .  .    44,  ooo 

Elongation  per  inch  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1 ".  70  f rem  th c  nee k 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".39*,  ".12 

Tube  No.  5. 

No.  893. 

Marks,  £  g£ 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

500 

2,500 

5.000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

22,500 

23,000 

23,500 

24,000 

24,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
85,580 

Inch. 

a 

.000100 
.000200 
.000300 
.000467 
.000600 
.000767 
.000967 
.001100 
.001233 
.001433 
.002400 
.003400 
.004000 
.004733 

Inch. 
0. 

.000100 
.000100 
.000100 
.000167 
.000133 
.000167 
.000200 
.000133 
.000133 
.000200 
.000967 
.001000 
.000600 
.000733 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

o. 

• 

0. 

25,000 

42,790 

Ultimate  strength.          | 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.   L.   RIFLES. 

Tube  No.  6. 
No.  906. 


Marks,  *  «j£ 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
inch. 

Permanent 
aet. 

• 

Successive 

permanent 

aet. 

Bemarks. 

Total. 

Persouare 
inon. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
10.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

107,800 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
107,800 

Ineh. 
0. 

.000075 
.000200 
.000325 
.000475 
.000575 
.000700 
.000850 
.001000 
.001075 
.001125 
.001150 
.001175 
.001200 
.001225 
.001275 
.001500 
.002550 
.003050 
.004250 
.005625 
.006950 
.008375 
.009700 
.010950 
.012500 
.014000 
.015676 
.017425 

Inch. 
0. 

.000075 
.000125 
.000125 
.000150 
.000100 
.000125 
.000150 
.000150 
.000075 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000225 
-     .001050 
.000500 
.001200 
.001875 
.001325 
.001425 
.001325 
.001250 
.001550 
.001500 
.001675 
.001750 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

i 

Ultimate  strength. 

0. 
0k 
.000025 

0. 

.000025 

.001375 

.001350 

.007375 

.006000 

.014675 

.007300 

Failed  by  triple  flexure. 


• 


8-INCH   STEEL   B.   L.   RIFLES. 
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Tube  No.  7. 

No.  4313. 
Marks,  J**?  J 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perinoh. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

22,020 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,080 

Ineh. 
0. 

.000100 
.000207 
.000000 
.000038 
.001100 
.001300 
.001307 
.001400 
.001483 
.001467 
.001533 
.001507 
.001083 
.001700 
.001733 
.000807 
.010800 
.010800 
.011833 
.012000 

Inch. 
0. 

.000100 
.000187 
.000333 
.000333 
.000267 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000067 
.000033 
.007034 
.000033 
.000200 
.001033 
.000767 

•    IimA. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    01,680 

Elastic  limit  per  square  inch  of  original  section do . . .    50/000 

Elongation  per  inch  after  rupture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...        .084 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture 1". 9  from  the  neck 

Character  of  broken  surface silky,  40  per  cent;  granular,  60  per  cent 

Elongation  of  inch  sections.... "J7,  ".30*,  "44 
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8-inch  steel  b.  l.  rifles. 

Tube  So.  6. 

% 

No.  906. 


Marks,  £  3£ 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
1)0,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
68,000 
68,000 
70,000 

107,800 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
107,800 

Inch. 
0. 

.000075 
.000200 
.000325 
.000475 
.000575 
.000700 
.000860 
.001000 
.001076 
.001126 
.001150 
.001175 
.001200 
.001226 
.001275 
.001500 
.002550 
.008060 
.004250 
.006625 
.006860 
.008875 
.000700 
.010060 
.012500 
.014000 
.015675 
.017426 

0. 
.000075 
.000125 
.000125 
.000150 
.000100 
.000125 
.000150 
.000150 
.000075 
.000050 
.000025 
.000025 
.000025 
.000025 
.000060 
.000225 
-     .001050 
.000500 
.001200 
.001375 
.001325 
.001425 
.001825 
.001250 
.001550 
.001500 
.001675 
.001750 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

4 

Ultimate  strength. 

0. 
.000026 

-  0. 

.000026 

.001375 

.001350 

.007375 

.006000 

.014675 

.007300 

Failed  by  triple  flexure. 


8-INCH    STEEL   B.   L.   RIFLES. 
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Tube  No.  7. 


If  a  4313. 


Marks,  8^5 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

* 
Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

22,920 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
56,000 
91,680 

Inch. 

o. 

.000100 
.000267 
.000600 
.000938 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001683 
.001700 
.001733 
.000667 
.010600 
.010800 
.011833 
.012600 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000267 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000067 

.ooooa:) 

.007034 
.000033 
.000200 
.001033 
.000767 

•    Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

■ 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    91, 680 

Elastic  limit  per  square  inch  of  original  section do. . .    50/000 

Elongation  per  inch  after  rupture inch . .      .  2033 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...        .084 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture 1". 9  from  the  neck 

Character  of  broken  surface silky,  40  per  cent;  granular,  60  per  cent 

ElongaUon  of  inch  seotionf 'U7,  "io V'.H 


8-INCH   STEEL   B.   L.  BIFLES. 


8-INCH   STEEL   B.    L.    RIFLES. 
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No.  4314. 

Marks,  £%£ 

Diameter,  ".564. 

Sectional  area,  .25-  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

• 
Remarka. 

Total. 

Per  square 
inch. 

Pounds. 

250 

3,250 

2,500 

6,000 

.7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

21,800 

Pounda. 

1,000 

5,000 

10,000 

20,000 

30,000 

_  35,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56,000 
66,000 
67,000 
87,660 

Inch* 
0. 

.000133 
.000333 
.000067 
.001000 
.001167 
.001333 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.    .001633 
.001667 
.001700 
.001733' 
.001800 
.013333 
.014200 
.014933 
.015833 
.016833 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.011533 
.000867 
.000733 
.000000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

i 

0. 

0. 

i 

i 

i 

i 

General  summary. 

Tensile  strength  per  square  inch  of-  original  section pounds. .    87, 560 

Elastic  limit  per  square  inch  of  original  section , do. . .    62,  COO 

Elongation  per  inch  after  rapture *• inch . .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .        .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 2 

Position  of  rupture . « 1 " .  1 5  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".27*,  ".34\  ".16 

H.  Ex.  161 4 
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8-INCH    STEEL   B.    L.    RIFLES. 


Tube  No.  8. 

No.  4282. 
Marks,**.* 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12.000 

12,250 

13,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,250 

14,750 

15,250 

15,750 

16,250 

24,810 


Per  square 
in  en. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
57,000 
59,000 
61,000 
63,000 
65,000 
90,240 


Elongation 
per  inch. 


Inch. 


0. 


.000067 
.000267 
.000600 
.000067 
.  001133 
.001300 
.001400 
.001433 
.001467 
.001500 
.001533 
. 001567 
.001600 
. 001633 
.001067 
.001700 
.001733 
.003500 
.  005:133 
.006400 
.007667 
.008833 
.010233 
.012000 
.013667 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000067 
.000200 
.  OOCKKtt 
.000367 
.000166 
.000167 
.000100 
.000033 
.000(134 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.001767 
.001833 
.001067 
.  001267 
.001166 
.001400 
.  001767 
.001667 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 
6." 


Remarks 


Initial  load. 


Elastic  limit. 


,',  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    99,240 

Elastic  limit  per  so  nare  inch  of  original  section do . . .    52, 000 

Elongation  per  inch  after  rupture inch. .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001788 

Reduction  in  diameter  at  point  of  rupture do. . .        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture 1".15  from  tho  neck 

Character  of  broken  surface silky,  slightly  granular 

Elongation  of  inch  sections '7.25*,  'Ufi,  ".09 


8-INCH   STEEL   B.   L.    RIFLES. 

No.  898. 
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Marks,  J  £»  £ 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length  3". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Saooessire 

permanent 

set. 

Remarks. 

Total. 

Per  souare 
inch. 

Pound*. 
500 
2,500 
5,000 
7,500 
10.000 
13,500 
15,000 
17,500 
30,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
39,000 
29,500 
39,000 
45,270 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
90,540 

Inch. 

0. 

.000067 
.000233 
.000400 
.000533 
.000700 
.000867 
.001000 
.001167 
.001333 
.001367 
.001433 
.001500 
.001533 
.001600 
.001667 
.003000 
«.  003667 
.004233 
.004700 
.005300 
.005800 

-  .006400 
.007000 
.007667 

Inch. 
0. 

.000067 
.000166 
.000167 
.000133 
.000167 
.000167 
.000132 
.000167 
.000166 
.000034 
.  000066 
.000067 
.000033 
.000067 
.000067 
'  .001333 
.000667 
.  000666 
.000467 
.000600 
.000500 
.000600 
.000600 
.000667 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

« 

Ultimate  strength. 

• 

0. 

0. 

» 

Failed  by  triple  flexture. 


<  ■-'.. 


8-INCH   STEEL  B.    L.    RIFLES. 
No.  4281. 


Marks,  £  ?Jm 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mob. 

Successive 

elongation 

per  Inch. 

Peananent 
set. 

Successive 
permanent 
set.  • 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 
250 
1,250 
2,500 
6,000 
7,600 
8,760 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
22,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,006~ 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
~    52,000 
58,000 
54,000 
65,000 
56.000 
57,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
90,880 

Ineh. 
0. 

.000067 
.000233 
.000567 
.000900 
.001067 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.014000 
.014667 
.016400 
.017600 
.019600 
.021500 
.024167 
.026600 

Inch. 
0. 

.000067 
.000166 
.000334 
.000333 
.000167 
.000200 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.012200 
.000667 
.000733 
.002100 
.002000 
.002000 
.002667 
.002333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

• 

0. 

a. 

General  summary. 

Tensile  strength  per  square  ineh  of  original  section pounds..    90,880 

Elastic  limit  per  square  inch  of  original  section do...    65,000 

Elongation  per  inch  after  rupture inch . .      .  1933 

Elongation  per  inch  under  s tra in  at  elastic  limit do ...  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .  184 

Reduction  in  area  after  rupture,  per  centpf  original  section 41. 9 

Position  of  rupture 1".7  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections 'U2,  ".33*,  ".13 


8-inch  8teel  b.  l.  rifles. 
Tube  STo.  9. 

No.  906. 


53 


Marks,  B8££ 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


* 

Applied  k»»da. 

Comprea-s 

sionper 

inon. 

Saoeeaalve 
compres- 
sion per 
incu. 

Permanent 
set. 

Successive 

permanent 

set. 

i 
Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 
-  5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
105,600 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000- 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
105,600 

Inch. 
0. 
.000075 

.000175 
.000275 
.000425 
.000575 
.000725 
.000875 
.001050 
.001100 
.001125 
,.001175 
.001200 
.001250 
.001325 
.001375 
.002625 
.003875 
.004675 
.005875 
. 007250 
.008725 
.  010150 
.011750 
.012750 
.  014500 
. 016125 
.  01775O 
.  019175 

Inch. 
0. 

.000075 
.000100 
.000100 
.000150 
.000150 
.000150 
.000150 
.000175 
.000050 
.000025 
.000056 
.000025 
.000050 
.000075 
.000050 
.  001250 
.001250 
.000800 
.001200 
. 001375 
. 001475 
.  001425 
.001600 
.001000 
.001750 
.  001025 
.  001625 
.  001425 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  limit. 

• 

Ultimate  strength. 

0. 

. 

.003000 

.tXKSOOO 

.009550 

.006550 

.016625 

. 007075 

i 



Failed  by  triple  flexure. 
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8-INCH   STEEL   B.  L.  RIFLES. 
*  TUBB  Ft).  1L 

No.  4355. 


* 


Marks,  |*»3 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Tnoh. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

22,270 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
89,080 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.  001133 
.  001333 
.001400 
.001433 
.001583 
.601600 
.001633 
.004933 
.006767 
.007333 
.008267 
.008933 

Inch. 
0. 

.oooino 

.000200 
.000333 
.000334 
.000106 
.000200 
.000067 
.000033 
.000100 
.000067 
.000033 
.003300 
.001834 
.000566 
.000934 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

• 

General  summary. 


Tensile  strength  per  Bquare  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do . . . 

Elongation  per  inch  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".95  from  the  neck. 

Character  of  broken  surface granular,  dull  serrated  spot  at  the  circumference;  opened  cracks  in 

the  cylindrical  surface  of  stem  in  vicinity  of  rupture. 
Elongation  of  inch  sections ".10,  ".15,  ".23* 


89, 080 

4ti.(HJ0 

.1000 

001633 

.074 

24.6 


/' 
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No.  4377. 

Marks,  |$;3 

Diameter,  ".565. 

Sectiooal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12.500 

12,750 

21,980 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000* 
48,000 
49,000 
50,000 
51,000 
87,720 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333' 
.001400 
.001433 
.001467 
.001533 
.001600 
.006000 
.008300 
.009000 
.009933 
.010567 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000106 
.000067 
.000033 
.000034 
.000066 
.000067 
.004400 
.002300 
.000700 
.000933 
.000634 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,720 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture .Inch . .      .  1667 

Elongation  per  inch  under  strain  at  clastic  limit do ...  .  001600 

Reduction  In  diameter  at  point  of  rupture do. . .        .  085 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 27.6 

Position  of  rupture ".4  from  t  he  neck 

Character  of  broken  surface silky,  serrated,  50  per  cent;  granular,  50  per  cent;  opened  a  crack  in 

the  stem  ".6  from  place  of  rupture. 
Elongation  of  Inch  sections ".24*.  ".14,  ".12 
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No.  914. 


Marks,  f$7'^ 
Length,  4".975. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
96,180 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
"    44,000 
45,000 
46,000 
47,000 
48,1000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000* 
95, 180 

IncK. 
0. 

.000050 
.000175 
.000300 
.000426 
.000550 
.000725 
.000925 
.001125 
.001175 
.001200 
.001225 
.001275 
.002750 
.007300 
.007925 
.008600 
.009200 
.009925 
.011425 
.013075 
.014500 
.  016100 
.018000 

Inch. 
0. 
.000060 
.•0125 
.000125 
.000125 
.000125 
.000175 
.000200 
.000200 
.000050 
.000025 
.000025 
.000050 
.001475 
.004550 
.000625 
.000675 
.000600 
.000725 
.001500 
.001650 
.001425 
.001600 
.001900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

* 
Elastic  limit. 

Ultimate  strength. 

.000050 

.000050 

.000050 

0. 

. 008125 

.008075 

.015825 

.007700 

Failed  by  triple  flexure. 
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No.  925. 


Marks,  J%& 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
Inch. 

Saeoessive 
compres- 
sion per 
inch. 

Permanent 

set. 

Saeoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inen. 

Pound*. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
92,160 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000  ' 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
92,100 

Intk. 
0. 

.000100 
.000250 
.000425 
.000600 
.000775 
.000050 
.001125 
.001300 
.001350 
.004875 
.006025 
.007425 
.007025 
.008075 
.010425 
.011875 
.013450 
.014050 
.016725 
.018800 
.020150 
.022275 
.024375 
.026750 
.028700 
.031150 

Inch. 
0. 

.000100 
.  000150 
.000175 
.000175 
.000175 
.000175 
. 000175 
.000176 
.000050 
.  003525 
.002050 
.000500 
.000500 
.000750 
.001750 
.001450 
.001575 
.001500 
. 001775 
.002075 
.001350 
.002125 
.002100 
.002375 
.001050 
.002450 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

« 

Ultimate  strength. 

0. 

• 

0. 

m 

Failed  by  triple  flexure. 
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8-INCH  STEEL  B.   L.   RIFLE8. 


No.  4353. 

Marks,  £^£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

EIod  Ration 
per  loch. 

Successive 

Permanent 
«et. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  Inch. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

l0,  500 

HO,  750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 
13*000 
13,250 
13,500 
13,750 
21,490 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000? 

51,000 
52,000 
53,000 
54,000 
55.000 
85,960 

Inch. 
0. 

.000100 
.000300 
.000633 
.000900 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.012667 
.013667 
.014333 
.015267 
.016333 
.017233 

Inch. 
0. 

.000100 
.000200 
.000333 
.000267 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.011034 
.001000 
.000666 
.000934 
.001066 
.000900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

tensile  strength. 

i 

fc 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,960 

Elastic  lim  it  per  so  uare  inch  of  original  section do . . .     50, 000 

Elongation  per  inch  after  rupture inch. .      .  2533 

Elongation  per  inch  under  strain  at  elastic  limit do. .  .  001633 

Reduction  in  diameter  at  point  of  rupture do..        .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".6  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".39*,  "JH 
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Kb.  4354. 
Marks,  JftjJ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1.250 

2,600 

6,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,258 

13,500 

22,360 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
63,000 
54,000 
88,440 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000067 
.001100 
.001300 
. 001367 
.OOUOO 
.001467 
.001500 
.001567 
.001600 
.001607 
.001700 
.006000 
.000600 
.010333 
.011333 
.011833 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.004300 
.003600 
.000733 
.001000 
.000600 

Jnek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

* 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  89,440 

Elastic  limit  per  square  inch  of  original  section do. . .  49, 000 

Elongation  per  inch  after  roptnre inch..    .2000 

Elongation  per  inch  under  strain  at  elastio  limit do... .001700 

Reduction  in  diameter  at  point  of  rupture do...      .144 

Reduction  in  area  after  rupture, per  cent  of  original  section 44.6 

Position  of  rupture T ".55  from  the  neck 

Character  of  broken  surface ~ silky 

Elongation  of  inch  sections ".36*.  ".12,  ".12 


s      * 


GO 
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STo.  4375. 

Marks,  Sft[l 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per Ineh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 

260- 

1,250 

2,600 

6,000 

7,600 

8,750 

10,000 

10,500 

10, 7W> 

'  11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000. 

13,250 

22,640 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
90,660 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000938 
.001067 
.001300 
.001367 
.001400 
.401433 
.001500 
.001567 
.001600 
.001633 
.003333 
.005333 
.006667 
.007633 
.006367 

Inch. 
0 

.000100 
.000200 
.000333 
.000300 
.000134 
.000233 
.000067 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.001700 
.002000 
.001334 
.000966 
.000734 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

i 

- 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  90, 560 

Elastic  limit  per  square  inch  of  originalsection do. . .  4a,  000 

Elongation  per  inch  alter  rupture inch . .  0. 1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  001633 

Reduction  in  diameter  at  point  of  rupture do. . .      .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

'  Position  of  rupture .v 1 ".  5 jfrom  the  neek 

Character  of  broken  surface silky,  oblique,  50  per  cent;  granular,  50  per  cent 

Elongation  of  inch  sections ".11,  ".25*,  ".12 
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No.  4376. 


Marks,  **£,£ 

Diameter,  ^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

t 

Successive 

permanent 

set 

• 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10.750 

IX  000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

21,590 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
86,360 

finch. 

0. 

.000138 
.000800 
.000633 
.000967 
.001167 
.001800 
.001367 
.001433 
.001500 
.001583 
.001567 
.001633 
.009667 
.010567 
.011333 
.012000 
.013000 

Inch. 
0. 

.000133 
.000167 
.000383 
.000334 
.000200 
.000133 
.000067 
.000066 
.000067 
.000033 
.000034 
.000066 
.008034 
.000900 
.000766 
.000667 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

0. 

0. 

1 

1 

1 

1 

1 

t 

1 

1" "" 

1 

•  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    86, 360 

Elastic  limit  per  souare  injph  of  original  section-. do. . .    47, 000 

Elongation  per  incn  after  rupture inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do . . .       .  1 04 

Seduction  in  area  after  rupture,  percent,  of  original  section 33.5 

Position  of  rupture t 1"  from  the  neck 

Character  of  broken  surface silky  oblique 

Elongation  of  inch  sections, 'U4,  ".20,  ".28* 


1 
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Tube  No.  12. 


No.  915. 

4  Marks,  !^£ 
Length,  5,4/.009. 
Diameter,  1".103. 
Sectional  area,  .955  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inoh. 

6nooessive 
compres- 
sion per 
intib. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  moat© 
inch. 

Pounds. 
790 
3,950 

7,900 
11.850 
15,800 
19,750 
23,700 
27,650 
31,600 
32,390 
33,180 
33,970 
34,760 
35,550 
36,340 
87,130 
37,920 
38,710 
39,500 
40,290 
41,080 
41,870 
42,660 
43,450 
44,240 
45,080 
45,820 
46, 610 
47,400 
48,980 
50,560 
52, 140 
53,720 
55,300 
90,400 

Pounds. 
830 
4,140 
8,270 
12,410 
16,540 
20,680 
24,820 
28,950 
33,088 
83,920 
34,740 
35,570 
86,400 
37,220 
88,050 
38,880 
39,710 
40,580 
41.860 
42,190 
43,020 
43,840 
44,670 
45,500 
46,380 
47,150 
47,980 

48,810 
49,630 
51,290 
52,940 
54,600 
56,250 
57, 910 
94,660 

Inch. 
0. 

.000050 

.000175 

.000275 

.000876 

.000600 

.000750 

.000850 

.001025 

.001050 

.001075 

.001100 

.001125 

.001125 

.001200 

.001225 

.001250 

.001300   , 

.001825 

.001875 

.001400 

.001450 

.001500 

.001550 

.001625 

.002175 

.004000 

.004625 

.005175 

.006375 

.007425 

.008750 

.009950 

.011300 

Inch. 

0. 

.000050 
.000125 
.000100 
.000100 
.000225 
.000150 
.000100 
.000175 
.000025 
.000025 
.000025 
.000025 

0. 
.000075 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000550 
. 001825 
.000625 
.000550 
.001200 
.001050 
.001325 
.001200 
.001350 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ft 

Elaatio  limit 
Ultimate  strength. 

.000100 

.000100 

.000075 

-.000025 

.000075 

0. 

.003375 

.003300 

.009000 

.005625 

Failed  by  double  flexure. 
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No.  4361. 

Marks,  f**;* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Tottd. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

18,000 

13,250 

13,500 

23,560 



Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
.'   35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
94,240 

Inch. 
0. 

.000138 
.000300 
.000633 
.001000 
.001200 
.001367 
.001433 
.001467 
.001500 
.001583 
.001567 
.001600 
.001633 
.001667 
.001733 
.001933 
.004267 
.005333 
.006000 
.007000 

Inch. 
0. 

.000133 
.000167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.000333 
.000367 
.000200 



0. 

.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000200 
.002334 
.001066 
.000667 
.001000 

0. 

Tensile  strength. 

i 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    94, 240 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  Inch  after  rupture , inch . .      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  m  diameter  at  point  of  rupture do. . .       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".5  from  the  nock 

Character  of  broken  surface granular;  silky  oblique  at  one  side 

~~      ;ation  of  inch  sections ".12,  ".30*,  ".10 


J 


£.4* 


>.     t 


Si 


J-'    ■ 


JL.' 


8-INCH   STEEL   B.   L.   RIFLE8. 
Ko.  4373. 


,  Marks,  |% 5 
Diameter,  ".565. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  load*. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poimd*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

4'   11,250 

11,500 

31,750 

12,000 

12,250 

12,500 

22,590 

Pounds. 
1,000 
5,000  , 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000  " 
.    90,360 

Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001200 
.001383 
.001400 
. 001467 
.001500  * 
.001533 
.005600 
.  006067 
.006833 
.007633 
.008500 

Inek. 
0.— 
.000100 
.000200 
.000367 
.000366 
.000167 
.000133 
.000067 
.000067 
.000033 
.000033 
.004067 
.000467 
.000766 
.OOOHOO 
.000867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

4 

0. 

0. 

. 

Elastio  limit. 

1 

1 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do . 

Elongation  per  inch  after  rapture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture , do . 

Reduction  in  area  after  rupture,  percent,  of  original  section 

Position  of  rupture 1"  from  the  neok 

Character  of  broken  surface ..w silky 

Elongation  of  inch  sections .~. ".29*,  ".19,  ".U 


90,360 

45,000 

.1987 

.001533 

.134 

41.9 


r 
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No.  916. 

Marks,  !%■£ 

Length,  5". 

Diameter,  1".105. 

Sectional  area,  .959  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 

com  pros- 

sionper 

inch. 

Permanent 
set 

SoocessiTe 

permanent 

set. 

1 

Remarks. 

Total** 

Per  square 
inch. 

Pound*. 
050 
4,795 
0,500 
14,385 
10,180 
23,075 
28,770 
33,565 
38,360 
30,310 
40,278 
41,237 
42,106 
43,155 
44,114 
45, 073 
46.032 
46,001 
47,050 
40,868 
61,786 
53,704 
56.622 
57,540 
50,458 
61,376 
63,204 
65,212 
67.130 
88,420 

Pounds. 
1,000 
5,000 
10,000 
15.000 
29,000 
26,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
02,200 

Ineh. 
0. 

.000100 
.000250 
.000400 
.000550 
.000700 
.000850 
.001000 
.001200 
.001250 
.001300 
.001325 
.001350 
.001750 
.003450 
.004250 
.005000 
.005550 
.006400 
.007750 
.000175 
.010500 
.012000 
.013375 
.014050 
.016500 
.018500 
.020025 
.021725 

Ineh. 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000025 
.000025 
.000400 
.  001700 
.000800 
.  000750 
.000550 
.  000850 
.  001350 
.001425 
.001325 
.001500 
.  001375 
. 001575 
.001550 
.002000 
.001525 
.001700 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

■ 

Ultimate  strength. 

.000025 

.000025 

0. 

—.000025 

.004500 

.004500 

.011100 

.006000 

.010000 

.007900 

Failed  by  triple  flexure. 
H.  Ex.  161—5 


..WfcTw 
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8-INCH   STEEL,   B.   L.   RIFLES. 


No.  4359. 


Marks,  £%£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

i 
Elongation 
perinoh. 

Successive 

elongation 

perinoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

22,690 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
'  60,000 
90,760 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.001800 
.001867 
.001900 
.014000 
.014500 
.015333 
.016333 
.017500 

Inch. 

0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000200 
.000033 
.000033 
.000067 
.000033 
.000034 
"     .000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000067 
.000067 
.000033 
. 012100 
.000500 
.000833 
.001000 
.001167 

Inch.** 
0. 
0. 

Inch. 
0. 

■■♦■"- 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

, 

i 

I 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 760 

Elastic  limit  per  square  inoh  of  original  section do. . .    55, 000 

Elongation  per  inch  after  rupture inch . .      .  2030-- 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001903 

Reduction  in  diameter  at  point  of  rupture do. . .        .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".80  from  the  ncok 

Character  of  broken  surface silky 

Elongation  of  inch  sections " J*\  "J5,  ".32* 
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ffo.  4360. 

Marks,  ffy& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


i 


Applied  load*. 

Elongation 
per  Inch. 

Snooessive 
elongation 
per  inch. 

• 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Pertaoare 
incn. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,750 

14,000 

21,600 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
55,000 
66,000 
86,760 

Inek. 
0. 
.000167 
.000333 
.000700 
.001033 
.001233 
.  001400 
.001467 
. 001600 
.001567 
.001600 
.001633 
.001667 
.001700 
. 001733 
.001800 
.001867 
.014600 
.014967 
.015600 
. 016233 
.017233 

Inch. 
0. 

.000167 
.000166 
.000367 
.  000333 
.000200 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.012733 
.000367 
.000633 
.000633 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.  000033 

.000033 

.  000033 

6. 

i 

1 

i 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 760 

Elastic  limit  per  square  inch  of  original  suction do. . .    51, 000 

Elongation  per  inch  after  rupture inch. .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0018(37 

Reduction  in  diameter  at  ]>nint  of  rupture do. . .        .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1".4  from  the  nock 

Character  of  broken  surface silky 

Elongation  of  won  sections ".13,  ".35*,  ".19 

I 
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8-INCH   STEEL   B.   L.   RIFLES. 


No.  4371. 

Marks,  |*«  J 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  load*. 

Elongation 

per  Inch. 

• 

Success!^ 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

21,210 

Pobnda. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,060 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
84,840 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001138 
.001333 
.001400 
.001400 
.001433 
.001467 
.001500 
.001583 
.001600 
.001633 
.001667 
.013733 
.014500 
.015267 
.016267 
.017233 

Inch. 

0. 

.000100 
.000167 
.000333 
.000367 
.000166 
.000260 
.000067 

0. 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.012066 
.000767 
.000767 
.001000 
.000006 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

"o." 



"". 

............ 

Elastic  limit. 

i 

! 

i 

1 

| 

Tcnai'e  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section., pounds..    84,840 

Elastio  limit  per  square  inch  of  original  section do . . .    50, 000 

Elongation  per  inch  after  rupture inch..      .2633 

Elongation  per  inch  under  strain  at  elastio  limit » .  do . . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .  175 

Reduction  in  area  after  rapture,  per  cent  of  original  section 52. 2 

Position  of  rupture l".9fTom  the  neck 

Character  of  broken  surface , silky 

Elongation  of  inch  sections ".17,  ".55*,  ".17 


8-INCH   STEEL  B.   L.   RIFLES. 


69 


No.  4372. 

Marks,  &§»£ 
Diameter,  ".565.  % 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

20,720 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
82,880 

Inch. 
0. 

.000100 
.000300 
.  000667 
. 001033 
.001200 
. 001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.  001700 
.015833 
.  016700 
.017833 
.018900 
.010033 

Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000084 
.000033 
.000033 
.000034 
.000033 
.014133 
.000867 
. 001133 
.001067 
.001038 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

i 

/ 

• 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,880 

Elastic  limit  per  square  inch  of  original  section do...    50.0(H) 

Elongation  per  inch  after  rupture inch . .      .  26  "3 

Elongation  per  inch  under  strain  at  okiHtic  limit do...  .001700 

Keduotion  in  diameter  at  point  of  rupture do...        .  175 

Kednction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1".5  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  Lnoh  sections ".19,  ".42*.  ".18 
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8-INCH   STEEL   B.   L.   RIFLES, 


Tube  No.  1C. 


71 


No.  908. 


Marks,  |^£ 

Length,  5''. 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Kenrcrks. 

Total. 

Per  square 
inch. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

105,600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
105,600 

Inch. 
0. 

.000075 
.000225 
.000375 
.000550 
.000700 
.000875 
.001025 
.001200 
.001226 
.001250 
.001300 
.001350 
.001400 
.001450 
.001500 
.001700 
.002025 
.002400 
.003875 
.005300 
.006850 
.008225 
.000675 
.010050 
.012500 
.014050 
.015400 
.017300 

Inch. 
0. 

.000075 
.000150 
.000150 
.000175 
.000150 
.000175 
.000154) 
.000175 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000200 
.000325 
.000875 
.  001475 
.001425 
.001550 
.001375 
.001450 
.001275 
.001550 
.001550 
.001350 
.001900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength . 

0. 

0. 

1 

i 

.000825 

.000825 

.007425 

.006000 

. 014025 

.007200 

» 

Failed  by  triple  flexure. 
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8-INCH   STEEL  B.   L.   RIFLES. 


Tube  Fo.  17. 

No.  4408. 

Marks,  |?J'3 

Diameter,  //.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


\ 


Applied  loads. 

Elongation 
per  inoh. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

260 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12, 750 

13,000 

13,250 

13,500 

22,860 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
46,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
01,440 

i 

Inch. 
0. 

.000100 
.000338 
.000867 
.001088 
.001200 
.001367 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.005967 
.006600 
.007433 
.006167 
.000033 

Inch. 
0. 

.000100 
.000238 
.000334 
.000366 
.000167 
. 000167 
.000066 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.004234 
.000633 
.000833 
.000734 
.000866 

Inch. 
0. 
0. 

Inch. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

«, 

General  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..      01,440 

Elastic  limit  per  square  inch  of  original  section do . . .      48, 000 

Elongation  per  inch  after  rupture inch . .       .  2067 

Elongation  per  inoh  nnder  strain  at  elastic  limit do . . .    .  001738 

Reduction  In  diameter  at  point  of  rupture do. . .         .  124 

Reduction  in  area  after  rapture,  per  cent  of  original  section 89. 2 

Position  of  rupture 1".15  from  the  neck. 

Character  of  broken  surface.... granular,  50  per  cent;  silky,  50  per  cent 

Elongation  of  inch  sections ".29 ',".22,  ".11 
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No.  933. 


Marks,  %%>£ 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
inch. 

Permanent 
net. 

Successive 

permanent 

set. 

Remark*. 

• 

Total. 

Per  square 
teen. 

Pound*. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,090- 
64,000 
65,000 
56.000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
99,809 

* 

Poundi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 

jn,ooo 

62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
99,800 

Inch. 
0. 

.000075 
.000200 
.000825 
.000500 
.000650 
.000775 
.000925 
.001075 
.001125 
.001175 
.001225 
.001275 
.001325 
.001350 
.001425 
.001450 
.001500 
.002450 
.004250 
.004925 
.005675 
.006350 
.007075 
.007675 
.008250 
.008775 
.009825 
.010550 
.011175 
.011800 
.012650 
,013325 
.014300 
.015000 
.015675 
.016375 
.017350 
.018260 

Inch, 
0. 

.000075 
.000125 
.000125 
.000175 
.001)150 
.000125 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000025 
.000075 
.000025 
.000050 
.000950 
. 001800 
.000675 
.000750 
.000675 
.000725 
.000600 
.000575 
.000525 
.001050 
.000725 
.000625 
.000625 
.000850 
.000675 
.000975 
.000700 
.000075 
.000700 
.000975 
.000900 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

a 

Elastic  limit. 
Ultimate  strength. 

0. 

» 

0. 

.000975 

.000975 

.005225 

.004250 

.008400 

.003175 

.011950 

.003550 

4 

.015726 

.003776 

*  Failed  by  triple  flexure. 


74 


8-INCH   STEEL   ?.   L.   BIFLES. 


No-  4407. 

Marks  L^m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

250 

1,250 

2,600 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,420 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
98,680 

Inch. 
0. 

.000183 
.000367 
.000733 
.001200 
.001367 
.001600 
.001633 
.  00166? 
.001700 
.001733 
.001767 
.001800 
.001867 
.  001933 
.002067 
.002367 
.004500 
.006900 
.008000 

Infih. 
0. 

.000133 
.000234 
.000366 
.000467 
.000167 
.000233 
.000033 
.000034 
.  000033 
.000033 
.000034 
.  000033 
.000067 
.000006 
.000134 
.000300 
.002133 
.002400 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000067 

.000067 

i 

1 

I 

i 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds  - .    93, 680 

Elastic  limit  per  square  inch  of  original  section „ do...    49,000 

Elon gation  per  inch  after  rupture inch..      .  2033 

Elongation  per  inch  under  strain  at  elastio  limit do. ..  .  001933 

Reduction  in  diameter  at  point  of  rupture r .V.do...       .154 

Redaction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".6  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections " J6,  "M\  "J2 


~1 
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8-INCH  STEEL  B.   L.   RIFLES. 

Tubs  No.  18. 

No.  926. 


75 


1 

j 


Marks,  |*p£ 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
inon. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Povndi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70  000 

101,800 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
43,000 

.    60,000 
52,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
66,000 
70,000 
101,300 

Ineh. 
0. 

.000126 
.000275 
.000475 
.000625 
.000800 
.000976 
.001175 
.001350 
.001426 
.001475 
.001525 
.001550 
.001625 
.001675 
.001775 
.002025 
.003875 
.005325 
.000750 
.008159 
.009700 
.011050 
.012500 
.014175 
.015800 
.017125 
.019126 
.021100 

Ineh. 
0. 

.000125 
.000150 
.000200 
.000150 
.000175 
.000175 
.000200 
.000175 
.000075 
.000050 
.000050 
.000025 
.000075 
.000050 
.000100 
.000250 
.001850 
.001450 
.001425 
.001400 
.001550 
.001350 
.  001450 
.001675 
.001625 
.001325 
.002000 
.001975 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

■ 

i 

0. 

.000050 

.000050 

Elastic  limit. 

— 

Ultimate  strength. 

i 

i 

I 

1           

1 

1 

> 

1 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.  L.  RIFLES. 

Tube -Mo.  19. 


Ko.  940. 


Marks,  |?»£ 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,200 

Pounds. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,200 

Inch. 

0. 

.000100 
.000225 
.000360 
.000475 
.000600 
.000750 
.000900 
.001060 
. 001075 
.001100 

.  .001125 
.  001175 
.001225 
.001275 
.001325 
.001375 
.001426 
.  001525 
.003775 
.004750 
.005326 
.005950 
.007250 
.008550 
.010125 
.011425 
.012750 
.014275 
.015925 
.017550 

Inch. 
0. 

.000100 
.000126 
.000125 
.000125 
.000125 
.000150 
.000150 
.000150 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.002250 
.000975 
.000575 
.000625 
.001300 
.001300 
.001575 
.001300 
. 001325 
.001525 
.001650 
.001625 

Inch. 
0. 

Inch. 
0. 

Initial  Load. 

0. 

0- 

Elastic  limit. 

-.000100 

-.000100 

Ultimate  strength. 

.007825 

.007925 

.014900 

.007075 

Failed  by  triple  flexure. 
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Tube  No.  20. 

No.  4498. 

Marks,  |%3 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

Remarks. 

TotaL 

Per  square 
in  on. 

permanent 
Bet. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

22,790 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
91,160 

Ineh. 

o. 

.000100 
.000300 
.000667 
.001000 
.001233 
.001400 
.  001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.00200Q 
.004267 
.005900 
.006867 
.007500 

Inch. 
,   0. 

.000100 
.000200 
.000367 
.000333 
.000233 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000207 
.002267 
.001633 
.000967 
.000633 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 

.000033 

.000033 

0. 

General  summary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastio  limit do . 

Seduction  in  diameter  at  point  of  rupture < do . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture .' '. 1".  15  from  the  neck 

Character  of  broken  surface granular,  60  per  cent;  silky  serrated,  40  per  dent 

Elongation  of  tnoh  sections ".29*,  ".19,  ".13 


91.160 

48,000 

.2033 

.001733 

.114 
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8-INCH  STEEL  B.   L.   RIFLES. 


I 


No.  942. 


Marks,  |^»2 

Length,  5". 

Diameter,  1//.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion par 
inon. 

Successive 
compres- 
sion per 
inon. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
51.000 
52.000 
53.000 
54,000 
55.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 

102,200 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
60,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56.000 
58.000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
102,200 

Inch. 
0. 

.000100 
.000226 
.000376 
.000525 
.000676 
.000850 
.000975 
.001175 
.001200 
.001225 
.001275 
.001325 
.001375 
.001450 
.001475 
.001500 
.001550 
.001650 
.002125 
.003800 
.004875 
.005400 
.006600 
.007060 
.008575 
.010300 
.011500 
.013050 
.014876 
.016675 
.018460 

Inch. 

0. 

.000100 
.000125 
.000150 

•  .000160 
.000150 
.000175 
.000126 
.000200 
.000026 
.000025 
.000050 
.000050 
.000050 
.000075 
.000025 
.000026 
.000050 
.000100 
.000476 
.001675 
.001075 
.000625 
.001100 
.000550 
.001525 
.001725 
.001200 
.001550 
.001825 
.001800 
.001775 

Ineh. 
0. 

Ineh. 
0. 

Initial  load* 

Elsstio  limit. 
Ultimata  strength. 

0. 

.000025 

.000025 

.000050 

.000025 

.000100 

.000050 

.004500 

.004400 

.008125 

.003625 

. 015750 

.007626 

S 


Failed  by  triple  flexure. 
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No.  4497. 

Marks,  i^J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,000 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
92,240 


Elongation 

ntvr  inch        w«h»*m« 

P011*011-      per  inch. 


Successive 
elongation 


Inch. 
0. 

.000100 
.000300 
.000067 
.001033 
.001200 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001700 
.001733 
.002167 
.003267 
.007233 
.007900 
.008000 


Intk, 


0. 


.000100* 

.000200 

.000367 

.000366 

.000167 

.000200 

.000033 

.000034 

.000066 

.000034 

.000033 

.000033 

.000067 

.000093 

.000434 

.001100 

.003966 

.000667 

.000700 


Permanent 
aet. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


0. 


Remarks. 


Initial  load. 


I 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    92, 240 

ISlastic  limit  per  square  inoh  of  original  Bection do . . .    49, 000 

^Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .  144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture .» 1",2  from  the  neck 

Character  of  hroken  surface ." silky 

Elongation  of  inch  sections ".29*.  ".31,  ".13 
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8-INCH   STEEL  B.   L.   RIFLES. 


Tube  No.  21. 


No.  947. 


Marks,  |%'£ 

Length,  5". 

Diameter,  1".128.  • 

Sectional  area,  1  square  inch. 

Gauged  length,  4/'. 


Applied  loads. 

Compres- 
sion per 
Incn. 

Successive 
compres- 
sion per 

inch. 

* 

Permanent 
set. 

« 

Successive 

permanent 

set. 

Bern  arks. 

Total. 

Per  square 
incn. 

Pounds. 
1,000 
5,000   • 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46, 000  | 
47,000* 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96, 810 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000- 
68,000 
70,000 
96,810 

Inch. 
0. 

.000175 
.000350 
.000500 
.000650 
.000800 
.000975 
.001150 
.001300 
.001350 
.001375 
.001425 
.001475 
.001500 
.001550 
.001600 
.001700 
.  001850 
.  002425 
.002750 
.  003775 
.004550 
.005225 
.006975 
.008500 
.009975 
.011300 
.012750 
.014375 
. 016075 
.  017825 

Inch. 
0. 
.000175 
.  000175 
.006150 
.000150 
.000150 
.000175 
.000175 
.000150 
.000050 
.000025 
.000050 
.000050 
.000025 
.000050 
.000050 
.000100 
.000150 
.000575 
.000325 
.001025 
.000775 
.000675 
.001750 
.001525 
.001475 
.001325 
.001450 
.001625 
.001700 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

* 

Elastic  limit. 

.000700 

.000700 

.007700 

.007000 

.015125 

.007425 

Ultimate  strength. 

Failed  by  triple  flexure. 
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Tube  No.  23. 

No.  4510. 

Marks,  |^5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

rounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

22,030 

Poun&t. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
88,120 

Inch. 
0. 

.000067 
.000300 
.000667 
.001067 
.001233 
.001400* 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001733 
.005433 
.009000 
.009667 
.010667 
.011500 

\Inch. 
0. 

.000067 
.000233 
.000367 
.000400 
.000166 
.000167 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.003700 
.003567 
.000667 
.001000 
.000833 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

i 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  ot  original  section pounds..    88,120 

"Elastic  limit  per  square  moh  of  originaTsection do...    48,000 

Elongation  per  inch  after  rapture Inch..      .2200 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  001733 

Reduction  in  diameter  at  point  of  rupture do . . .       .144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1". 6  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections .* ».20,  ".33,*  ".13 

H.  Ex.  161 6 


f 


8-INCH   STEEL   B.   L     KIFLES. 


■r- 
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No.  4509. 
Marks,  £*jj* 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


«•' 


Applied  loads. 

Elongation 
per Inch. 

Saccessive 

elongation 

per  Inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sa  uare 
inch. 

Pound*. 
v     260 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
23,840 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
95,360 

Inch. 

0. 

.000100 
.000300 
.000633 
.001000 
.001100 
.001367 

'.  001400 
.001433 
.001467 
.001500 
.001567 
.001600 
. 001633 

' .  001667 
.001700 
. 001733 
.001900 
.003400 
.005000 
.005067 
.006667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000100 
.000267 
.000033 
.000033 
.  000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000167 
.001500 
.001600 
.000667 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
• 

Elastic  limit 
Tensile  strength. 

0. 

.000033 

.000033 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    95,360 

Elastic  limit  per  square  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  after  rupture .- inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture.. 1".5  from  neck 

Character  of  broken  surface granular,  55  per  cent;  silky,  45  per  cent 

Elongation  of  inch  sections ".1 1/'-*!*,  ".13 


_i 


I 


8-INCH   STEEL   B.    L.    RIFLES. 


Jacket  No.  2. 


83 


r 


No.  4347. 

Marks,  J££ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2, 500 

5,000 

7.500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

21,580 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
86,320 

Inch. 
0. 

.000133 
.000300 
.000600 
.000933 
.  001267 
.001533 
.006000 
.007000 
.007500 
.008400 
.009000 

Inch. 
0. 
.000133 

.000167 
. 000300 
.      .000333 
.000334 
.000266 
.004467 
.001000 
.000500 
.000900 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 
Tensile  strength. 

« 

—  .000033 
-+-".000033 

—  .000033 
-f  .000066 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 320 

Elastio  limit  per  square  inch  of  original  section do. ..    44.000 

Elongation  per  inch  after  rupture inch . .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...       .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface si Lky 

Elongation  of  inch  sections ".14,  ".39*,  ".12 
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8-INCU   STEEL   B.   L.   BIFLE8. 


No.  928. 

Marks,  !%7JM 

Length,  5". 

Diameter,  1".126. 

Sectional  area,  .99(5  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion por 
incn. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Inch. 

0. 

Successive 

permanent 

set. 

Hemarks. 

Total. 

Per  square 
incn. 

Pounds. 
996 

'      4,980 
9,960 
14,940 
19,920 
24,900 
29,880 
34,860 
39,840 
44,820 
49,800 
50,796 
51,792 
52,788 
53,784 
54,780 
55,776 
57,768 
59,760 
61,752 
63,744 
65,736 
67, 728 
69,720 
107,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
108,330 

Inch. 
0. 
.000125 
.000250 
.000400 
.000550 
.000750 
.000900 
. 001075 
1 001225 
.001400 
.  001575 
.001625 
.001825 
.  003375 
.004300 
.004925 
.005575 
.006850 
.008200 
.009625 
.011000 
.012400 
.013625 
.015400 

Inch. 
0. 
.000125 
.  000125 
.000150 
•   .000150 
.000200 
. 000150 
.000175 
. 000150 
.000175 
.000175 
.000050 
.000200 
. 001550 
.  000925 
.D00625 
.000650 
.  001275 
.001350 
.001425 
,001375 
.001400 
.001225 
.001775 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

I 

i 

.0 

- 

.0 

T i 

i 

i 

i 

• 

i 

Ultimate  strength. 

i 

Failed  by  triple  flexure. 
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I 


No.  4346. 

Marks,  Si  5;,i 

Diameter,  ",.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

_  2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,560 

12,750 

13,000 

13,260 

13,500 

21,530 

Pound* 
1,060 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
86,120 

Inch. 
0. 

.000167 
.000333 
.000667 
.001033 
.001400 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.012333 
.012833 
.013733 
.014667 
.015433 

Inch. 
0. 
.000107 
.000166 
.000334 
.000366 
.000367 
.000133 
.000034 
.000033 

.000031 
.000033 
.  010633 
.000500 
.000900 
.000934 
.000706 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

0. 

o.. 

1 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 120 

Elastic  limit  per  so  nare  inch  of  original  section do . . .    49, 000 

Elongation  per  inch  after  rupture inch..      .2100 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Seduction  in  diameter  at  point  of  rup ture do . . .        .  134 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture.  .< 1"  from  the  neck 

Character  of  broken  surface silky 

Skmgation  of  inch  sections ".30*  ".19,  ".14 
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8-INCH   STEEL   B.    L.    RIFLES, 


Jacket  No.  5. 


No.  894. 
Marks,  I  *j  J 

Length,  5". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
800 
4,000 
8,000 
12,000 
10,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,840 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
97,300 

Inch. 
0. 

.000100 
.000233 
.000367 
.000533 
.000700 
.000833 
.001033 
.001200 
.001367 
.001400 
.001533 
.001767 
.002233 
.000500 
.006833 
.007267 
.008000 
.008600 
.009300 

Inch. 
0. 

.000100 
.000133 
.  000134 
.000166 
.000167 
.000133 
.000200 
.000107 
.000167 
.000033 
.000133 
.000234 
.#00406 
.004267 
.  000333 
.000434 
.000733 
.000600 
.000700 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Ultimate  strength. 

0. 

. 

0. 

• 

i 

i 

Failed  by  triple  flexure. 


Jacket  No.  7. 


No.  895. 
Marks,  |£ £ 

Length,  5". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Poundt. 
800 
4,000 
8,000 
12,000 
IG.OOO 
20,000 
24,000 
28, 000 
:«2.  000 
30,000 
36,800 
37,600 
38,400 
30,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,420 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
96,775 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000867 
.001033 
.001200 
.001367 
.001433 
.001500 
.001533 
.006500 
.007400 
.007833 
.008733 
.009233 
.009933 
.010767 

Inch. 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000134 
.000106 
.000167 
.000167 
.000066 
.000067 
.000033 
.004907 
.000900 
.000433 
.000900 
.  000500 
.000700 
.000834 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

6. 

» 

0. 

Failed  by  triple  flexure. 
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Jacket  No.  8. 

No.  4316. 

Marks,  \\JM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

U.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

21,790 

Pound*. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
87,160 

Inch. 

0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.011167 
.012333 
.013000 
.013567 
.014767 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000166 
.000034 
.000066 
.000034 
.000033 
.000033 
.009434 
.001166 
.000667 
.000567 
.001200 

• 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    87, 160 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001738 

Beduotion  in  diameter  at  point  of  rupture do. ..       .  134 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1".7  from  the  neck 

Character  of  broken  surface 1 silky 

Elongation  of  inch  sections ".12,  " M*9  ".14 
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8-INCH   STEEL  B.   L.   RIFLES. 


No.  4315. 

Marks,  ^r Ju 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
permanent 

Remarks. 

Total. 

Per  square 
loco. 

Poundt. 

250 

1,260 

2,500 

6,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

22,060 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000  ' 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
88,240 

Jneh. 
0. 

.000188 
.000300 
.000667 
.001000 
.001333 
.001533 
.001567 
.001633 
.001667 
.001738 
.011000 
.011700 
.012333 
.013367 
.014333 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000200 
.000034 
.000066 
.000034 
.000006 
.000267 
.000700 
.000633 
.001034 
.000066 

Inch. 
0. 
0. 

Inch. 
0. 

* 

Initial  load. 
Elastic  limit. 

0. 
.000033 

Tensile  strength. 



General  eunvnary.     . 

Tensile  strength  per  square  inch  of  original  section pounds..    88,240 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  perfach  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

deduction  in  diameter  at  point  of  rupture do...       .134 

.Reduction  in  area  after  rupture,  per  cent  of  original  section do...       41.0 

Position  of  rupture 1".6  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".23*,  ".13 


8-INCH   STEEL   B.    L.    RIFLES, 

No.  896. 

Marks,  |§& 

Length,  5". 
Diameter,  1".0092. 
Sectional  area,  .80  sqnare  inch. 
Ganged  length,  3". 
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Applied  loads. 

Compres- 
sion per 
inch. 

Successive 

coiuprea* 

hIojj  per 

inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remark*. 

Total. 

Per  square 
inon. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
88,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
74,880 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
93,600 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000738 
.000900 
.001067 
.001233 
.001433 

.001533 
.001600 
.008100 
.008900 
.009400 
.010400 
.011100 
.011733 
.012500 
.013267 

""** 

Inch. 
0. 
.000100 
.000167 
.000133 
.000167 
.000166 
. 000167 
.000167 
.000166 
.000200 
.000100 
.000067 
.006500 
.000800 
.000500 
.001000 
.000700 
.000633 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 
Ultimate  strength. 

0. 

1 

i 

■ 

.000767 



.000767 

Failed  by  triple  flexure. 


V. 
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8-INCH   STEEL  B.   L.   RIFLES. 


Jacket  No.  9. 


No.  909. 


Marks,  J?; & 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Inch. 
0. 
.000100 
.000250 
.000375 
.000500 
.000675 
.000825 
.001000 
.001125 
.001150 
.001200 
.001250 
.001300 
.002125 
.005500 
.006075 
.006750 
.007500 
.008000 
.009300 
.010760 
.012076 
.013550 
.015000 
.016575 
.018300 
.019800 
.021400 
..023325 

Inch. 
0. 

.000100 
.000150 
.000125 
.000125 
.000175 
.000150 
.000175 
.000125 
.000025 
.000050 
.000050 
.000050 
.000825 
.003375 
.000575 
.000675 
.000750 
.000500 
.001300 
.001450 
.001325 
.001475 
.001450 
.001575 
.001725 
.001500 
.001600 
.001925 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Ultimate  strength. 

0. 

0. 

■ 

.006250 

.006250 

t 

i 

■ 

.012800 

.006550 

.020750 

.007950 

Failed  by  double  flexure. 


8-INCH   STEEL   B.   L.   RIFLES. 

Jacket  No.  10. 
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No,  917. 


Marks,  !?:;& 

Length,  5". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 

'     inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
*     47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,600 
68,000 
70,000 
103,100 

Inch. 
0. 

.000100 
.000300 
.000450 
.000625 
.000775 
.000925 
. 001125 
.001275 
.001300 
.001325 
.001375 
.001400 
.001450 
.001500 
.001525 
.001600 
.005125 
.005675 
.006800 
.008125 
.009450 
.010850 
.012325 
. 013575 
. 015200 
.016775 
.018375 
.019950 

Inch. 
0. 

.000100 
.000200 
.000150 
. 000175 
.000150 
.000150 
.000200 
.000150 
.000025 
.000025 
.000050 
.000025 
.000050 
.000050 
.000025 
.000075 
. 003525 
.000550 
.001125 
.001325 
.001325 
.001400 
.001475 
.001250 
.001025 
.001575 
.00160J 
.  001575 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.000050 
.000050 
0. 

.000050 
0. 
—.000050 

.003700 

.003700 

.009825 

.006125 

.017050 

.007225 

9 

Failed  by  triple  flexure. 


92 


8-INCH   STEEL   B.  L.   RIFLES. 


Jacket  No.  11. 


No.  4342. 

Marks, »  %■£ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,600 

5,000 

7.500 

10,000 

11,000 

11,260 

11,500 

11,750 

12,000 

12,260 

12,600 

12,760 

13,000 

13,250 

13,500 

13,750 
14,000 
14,250 
14,500 
14,750 
22, 790 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
,    52,000 
53,000 

54,000 

55.000 
56,000 
57,000 
58,000 
59,000 
91,160 

Inch. 
0. 

.000100 
.0O0300 
.000600 
.000933 
.001267 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
(.001800 
{.012333 
.012667 
.  013307 
.  014167 
.015033 
.016287 

Inch, 
0. 

.000100 
.000200 
.000300 
.000333 
.000334 
.000100 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067) 

.010633  5 

.000334 

.000700 

.000800 

.000866 

.001234 

Inch. 
U 
0. 

Inch. 
0. 

i" 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

» 

I, 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 160 

Elastic  limit  per  square  inch  of  original  section do. . .    54, 000 

Elongation  per  inon  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  oi  rupture do...        .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ".80  from  the  neck 

Character  of  broken  surface sUkr 

Elongation  of  inch  sections ".33*,  ".lfi,  "J3 


J 
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No.  902, 


Marks,   "g* 

Length,  5". 
Diameter,  1/U28. 
Sectional  area,  1  square  inch* 
Ganged  length,  3". 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 

Permanent 
set. 

Successive. 

permanent 

set. 

Inch. 

Remarks. 

Total. 

Per  square 
inch. 

compres- 
sion per 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000' 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
4*  000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
60,000 
103,600 

Pound  t. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
>       40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
103,600 

Inch. 
0. 

.000100 
.000167 
.000300 
.000467 
.000700 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001467 
.001533 
.001600 
.001700 
.004800 
.011467 
.011600 
.012433 
.013867 
.015200 
.017000 

IncK 
0. 

.000100   . 
.000067 
« 000133 
.000167 
.000233 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
. 000066 
.000067 
.000100 
.003100 
.006667 
.000133 
.000833 
.001434 
.001333 
.001800 

Inch. 
0. 

Iuitial  load. 

• 

........... 

0. 

.000033 

.000033    i 

• 

.000100 

.000067 

Elastic  limit 

Ultimate  strength. 

• 


Failed  by  triple  flexure. 


94 


8-IKCH   STEEL   B.   L.   RIFLES. 


K  ' 


No.  4340. 

Marks,  £%& 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SaooeaaiTe 
elongation 
perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch, 

Pound*. 

260 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,760 

12,000 

12, 250 

12,500 

12,760 

13,000 

13,260 

13,500 

13,760 

14,000 

14,250 

24,420 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
97,680 

Inch. 
0. 

.000100 
.000267 
.000567 
.000900 
.001233 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.091633 
.001667 
.004567 
.005667 
.006167 
.006900 
.007600 

Inch. 
0. 

.000100 
.000167 
.000300 
.000333 
.000333 
.000100 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.002900 
'.001100 
.U00500 
.000733 
.000700 

Inch. 
0. 
-0. 

Inch. 
0. 

Initial  load. 



i 

0. 
0. 

1 

Blurt-fa  lhnft. 

1 

............' 

• 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  section pounds . .    97, 680 

Elastic  limit  per  square  inch  of  original  section  .~ do...    52,000 

Elongation  per  inch  after  rupture '. inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Redaction  in  diameter  at  point  of  rupture do . . .       .  185 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1". 25  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.11,  ".27*,  ".21 
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Mb.  4341. 
Marks,  "pj 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
Bet. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

24,470 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,-000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
07,880 

Inch. 
0. 

.000100 
.000267 
.000800 
.000033 
.001287 
.00136T 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.002087 
.002433 
.004333 
.006067 
.006687 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000334 
.000100 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000400 
.000366 
.001900 
.  001734 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

Gmeral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,880 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit - do ...  .  001667 

Reduction  in  diameter  at  point  of  rupture -» do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".55  from  the  neck 

Character  of  broken  surface - silky 

Elongation  of  inch  sections.. ".81*,  ".13,  ".15 


1  '?* 


»    • 


4_ 
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8-INCH   STEEL    B.   L.   RIFLES. 


Jacket  No.  12. 


r  :. 


No.  910. 


Marks,  JW 

Length,  5". 

Diameter,  1;/.128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


> . 


Applied  loads. 

Compres- 
sion per 
inch. 

Soocessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
lncn. 

P<W7Wi#. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
94,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
94,200 

Inch. 
0. 

.000075 

.000175 

.000300 

.000475 

.000625 

.000775 

.000950 

.001125 

.001150 

.001175 

.  001200 

.001225 

.001250 

.001300 

.001325 

.001350 

.001375 

.001400 

. 001450  ~ 

.001500 

.001750 

.002225 

.002750 

.003425 

.003950 

.004575 

.005000 

.005450 

.006825 

.008200 

.009675 

.010925 

.012200 

Inch, 
0. 

.000075 
.000100 
.000125 
.000175 
.000150 
.000150 
.000175 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000250 
.000175 
.000525 
.000675 
.000525 
.000625 
.000425 
.000450 
.001375 
.001375 
.001475 
.001250 
.001275. 

Inch. 
0. 

Inch. 
0. 

Initial  4oad. 

• 

Elastic  limit. 
Ultimate  strength. 

0. 

0. 

-.000075 

-.000075 

.003625 

.003700 

.009550 

.005925 

Failed  by  double  flexure. 


1 


8-INCH    STEEL   B.    L.    RIFLES. 

Jacket  No.  13. 
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No.  007, 


Mark8>BT.8M 
Length,  5". 

Diameter,  l."128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Inch. 
0. 

.000050 
.000100 
.000125 
.000150 
.000150 
.  000175 
.  000175 
. 000125 
. 000025 
.000050 
.000025 
.  000025 
.000025 
.000050 
.  000025 
.000025 
.000025 
.000025 
.000125 
. 003150 
.000H25 
.000675 
.000550 
.000050 
.001600 
. 001425 
.001125 
.  001625 
.001450 
.  001675 
.002150 

1 

Successive 

Bemarks. 

Total. 

Per  square 
incli. 

set.        ,  Permanent 

Pmmd*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66.000 
68,600 
70,000 
107,8*0 

Pound*. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

.    47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
02.000 
6-4,000 
60,000 
68,000 
70,000 
107,800 

Inch, 
0. 
.000050 
.000150 
.  000275 
.000425 
.000575 
.000750 
.  000925 
. 001050 
. 001075 
.001125 
.001150 
.001175 
.  001200 
.  001250 
.001275 
. 00130U 
.  001325 
.  001350 
.  001475 
. 004625 
.005450 
.  006125 
.006675 
.007325 
.008925 
.010350 
.011475 
.013100 
. 014550 
.  016225 
.018375 

Inch.             Inch. 
0.                |    0. 

Initial  load. 

■ 

* 

i 

0. 

0. 

: 

■ 



• 

! 

■ 

1 

0. 

Elastic  limit. 

, 

.008125     |       .008125 

i 

1 

j 

Ultimate  strength. 



Failed  by  double  flexure. 
H.  Ex.  161 7 


8-INCH   STEEL   B.  L.    RIFLES. 

Jacket  tfo.  14. 

No.  4364. 

Marks,  !^m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,230 

2,500 

5.000 

7,500 

10,000 

11. 000 

11,250 

11.  too 
11.750 
12,000 

12.  250 
12,500 
12. 750 
13.000 

13.  250 
13,500 
13, 750 
22,  970 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
01,880 


Elongation 
per  inch. 


Inch. 


0. 


.000100 
.000300 
.000667 
.001000 
. 001333 
.  001500 
.001533 
.001567 
.001600 
.001667 
.  001733 
.  001767 
.008167 
.  008833 
.  009400 
.  010500 
. 011167 


Successive 

elongntion 

per  inch. 


!  Permanent 
set. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.  600333 
.  000167 
.000033 
.000034 
.000033 
.000067 
.000066 
.  000034 
.  006400 
.000606 
.  000567 
.001100 
.000667 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


0. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


i 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds . .    91, 881 

Klastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch ...      .  2033 

Elongation  per  inoh  under  strain  at  elastic  limit  ...• do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  ceut  of  original  section 44.  ti 

Position  of  ruptnre 1".5  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ,.,,...„..., ".15,  ".35*,  "41 
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Marks,  £%£ 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


No.  911. 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56; 000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
81,200 

Pounds. 
1,000 
5,000 

10,  oop 

15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
81,200 

Inch. 
0. 

.000075 
.000175 
.000300 
.000450 
.000625 
.000775 
.000925 
.001075 
.001075 
.001125 
.001150 
.001175 
.001200 
.001250 
.001325 
.001500 
.002800 
.004425 
.006775 
.008225 
.009575 
.010960 
.012375 
.013960 
.015500 
.017250 
.019000 
.020875 

Inch. 

0. 

.00(1075 
.000100 
.000125 
.000150 
.000175 
.000150 
.000150 
.000150 

0. 

.000050 
.000025 
.000025 
.000025 
.000050 
.000075 
.000175 
.001300 
.001625 
.002350 
.001460 
.001350 
. 001375 
.  001425 
. 001575 
.001550 
.001750 
.001750 
.  001875 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

fclaslic  limit. 
Ultimate  strength. 

0. 



.002750 

. 002750 

.010200 

.007450 

.018200    1      .008000 

1                       1 

\ 


Failed  by  double  flexure. 
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8-INCH   STEEL   B.    L.    RIFLES. 


No.  43G2. 

Marks,  f^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 
Bet. 

Successive 

Remarks. 

Total. 

Per  square 
incn. 

elongation 
per  inch. 

permanent 
set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

11,000 

11,250 

11.500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23,180 

Pounds. 
1,0  00 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
49,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
92,720 

Inch. 
0. 
.000133 
.000300 
.000633 
.001000 
.  001333 
.  001500 
.  001533 
.001600 
.001633 
.001067 
. 001700 
. 001733 
.007333 
.008000 
.00&">00 
.009267 
.009933 

Inch. 
0. 
.000133 
.000167 
.000333 
.000367 
. 000333 
. 000167 
. 000033 
.000067 
.  000033 
.000034 
. 000033 
.  000033 
.  005600 
.000667 
.  000500 
.000767 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

I 

i 

1 

Elastic  limit. 

• 

s 

' 

I 

Tensile  strength. 

. A 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    92,720 

Elastic  limit  per  square  inch  of  originaTsection do. . .    50, 000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  Htrain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. ..        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture -. 1".3  from  the  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".10,  ".32*.  ".18 
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No.  4363. 

Marks,  Jftji 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

22,810 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
48,000 
47,000 
46,000 
49,000 
50,000 
51,000 
52,000 
91,240 


Elongation 
per  inch. 


Inch. 


0. 


.000100 
.000333 
.000067 
.001000 
.001333 
.001533 
.001567 
.001600 
.001633 
.007600 
.008000 
.008033 
.C093C7 
. 010133 


Successive 

elongation 

per  inch. 


Permanent 
set. 


Inch. 


0. 


.000100 
. 000233 
.000334 
.000333 
. 000333 
.000200 
.000034 
.000033 
.  WKHUKJ 
.  WJ59U7 
.000400 
.000033 
.  000434 
.000766 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


Genei'al  summary. 

Tetfsile  strength  per  square  inch  of  original  section pounds. .    01, 240 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inon  after  rupture inch. .      .  1967 

Elongation  per  ineh  under  strain  at  elastic  limit do. . .  .  001633 

Reduction  in  diameter  at  point  of  rupture do. . .        .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture 1  ".5  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections v ".17,  ".30*t  ".12 
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8-INCH   STEEL   B.    L.    RIFLES. 


Jacket  No.  15. 


No.  929. 


Marks,J^iJ 

Length,  5". 

Diameter,  1//.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 

compres 

sion  per 

inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
110,350 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
110,350 

Inch. 
0. 

.000125 
.000275 
.000425 
.000625 
.000775 
.000950 
.001125 
.001275 
.001450 
. 001575 
.001625 
.001700 
. 001875 
.003500 
.005350 
.005950 
. 007325 
.008625 
.009975 
.  011325 
.012625 
.014000 
.015600 

Inch. 
0. 

.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000175 
.000150 
.000175 
.000125 
.000050 
.000075 
.000175 
.001625 
.001850 
.000600 
. 001375 
.001300 
.001350 
.001350 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

i 

1 

0. 

■ 



.  000025           .  000025 

! 

Elastic  limit. 

| 

1 

1 

1 

! 



1 

.001300 
.001375 

1 

I 

.001600 

| 

Ultimate  strength. 

I ! : 

Failed  by  triple  flexure. 


1 

1 
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No.  918. 


Marks,  |$;£ 
^Length,  5".005. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

i 
Compres- 

Successive 

Pornianout 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

sion  per 
•  inch. 

compres- 
sion per 
inch. 

permanent 
set. 

Pound*, 

1.000 

5.000 

10.000 

15.000 

20,000 

v    25,000 

s  30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
99,100 

Pounds. 

1.000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
64,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
99,100 

Inch. 
0. 

.000150 
.000325 
.000500 
.000650 
.006825 
.000975 
.001150 
.001250 
. 001275 
.001300 
.  001325 
.001350 
.001400 
. 001450 
.001475 
.001500 
.  001575 
.  002225 
.003000 
.004375 
.005875 
. 007175 
.008650 
.  010100 
.011275 
.  012825 
.  014300 
.015950 
.  017450 

Inch. 
0. 

.000150 
.000175 
.000175 
.000150 
.  000175 
.000150 
.000175 
.000100 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000075 
.000650 
.000775 
.001375 
.001500 
.001300 
.001475 
.001450 
.001175 
.001550 
.  001475 
.001650 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 



o. 



I 

1 

1 

1 

1 

Elastic  limit. 

.000250 

.000250 

Ultimate  strength. 

. 007725 

. 007475 

.014625 

.006900 

1 

Failed  by  triple  flexure. 


104 


8-INCH    STEEL   B.    L.    RIFLES. 


t  < 


Jacket  No.  17.  - 


Marks,  »*»& 
Diameter,  ".564. 

c i* i i 


No.  4500. 


JJHameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 
250 
1.  250 

2,500 
5,000 
7,500 

10,  000 
11,000 

11,  250 
11,500 
11.750 
12.000 
12,250 

12,  500 

12.  750 

i:i,ooo 

III,  250 

13.  500 

13,  750 

14,  (KM) 
24,410 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
07,640 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.000300 
.000000 
.000900 
.001233 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001933 
.002400 
.003333 
.004500 
.005333 


Successive 
elongation  i 
per  Inch.  I 


Permanent 
set. 


Successive 

permanent ' 

set. 


Remarks. 


Inch. 
0. 

.000100 
.000200 
.000300 
.000300 
.000333 
.000134 
.000033 
.000033  : 
.000034 
.000006  I 
.  000034  i 
.000066  ! 
.000034  I 
.  000206  ! 
.000467 
..000933 
.001167 
.000833 


Inch. 


0. 
0. 


Inch. 


0. 


0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .     97. 640 

Elastic,  limit  per  sanare  inoh  of  original  section . do. . .    51, 000 

Elongation  per  inch  after  rapture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Tuition  of  rupture 1"  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ....".32*,  ".15f  ".10 
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So.  041. 


Marks,  ***;£ 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 

Successive 

Permanent 
set. 

Ineh. 
•  0. 

Successive 

Total. 

Per  square 
inch. 

sion  per 
inch. 

compres- 
sion ner 
inch. 

Ineh. 
0. 

.000100 
.000125 
.000125 
.000150 
.000150 
.000175 
.000175 
.000150 
.000150 
.000050 
.000050 
.000050 

permanent 
set. 

Remarks. 

Pound*. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
i      51,000 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51. 000 

Ineh. 
0. 

.000100 
.000225 
.000350 
.000500 
.000660 
.000865 
.001000 
.001150 
.001300 
.001350 
.001400 
.001460 
.001500 
.001550 
.001625 
.001725 
.001850 
.002575 
.003750 
.004300 
.005050 
.005700 
.006450 
.007175 
.008500 
.010050 
.011400 
.012700 
.  014300 
.015050 
.017000 
.018625 
.020225 
.022160 

Ineh. 
0. 

Initial  load. 

0. 

0. 



.000050 



.000050 
.000075 
.000100 
.000125 
.000725 
. 001175 
.000550 
.000750 
.000650 
.000750 
.000725 
.001325 
.001550 
.  001350 
. 001300 
. 001600 
.001350 
.001350 
.  001625 
.001600 
.001925 

.000025 

.000025 

Elastie  limit. 

52, 000            M  000 

53,000 
54,000 
"55,000 
56,000 
57,000 
58,000 

58,000 
54,000 
55,000 
56,000 
57,000 
fiRftOO 

Ultimate  strength. 

.  001875 

.001850 

50,000             SO.  000 

60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
110, 300 

60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
110,300 

.005050 

. 003175 

.011675 

.006625 

.  010125 

.007450 



Failed  by  triple  flexure. 


EW 
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8-INCH   STEEL   B.    L.   EIPLES. 
No.  4490. 


Marks,  £%£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3".  - 


i- . 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

24,920 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
99,680 

Inch. 

ioooiA 

.000300 
.000633 
.000967 
.001300 
.001433 
.  001467 
. 001533 
.001600 
.001633 
.001667 
.001700 
.  001736 
.001767 
.002267 
.003933 
.004667 
.005567 
.006233 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.  000133 
.000084 
.000066 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000500 
,001666 
.000734 
.  000900 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit.    - 
Tensile  Rtrongth. 

| 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds. .        99, 680 

Elastic  limit  per  square  inch  of  original  section do. . .        52, 000 

Elongation  per  inoh  after  rupture Inch. ,         .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001767 

Reduction  in  diameter  at  point  of  rupturo do. . .  .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  (section 41.9 

Position  of  rapture : 1".45  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".32*,  ".11 
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Jacket  No.  18. 


No.  934. 


Marts,  |&«£ 

Length,  5". 
Diameter  "1.128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  load*. 


Total. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
106,700 


Per  square 


squi 
icn. 


inc 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,060 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
106,700 


Compres- 
sion per 
loon. 


Inch. 


0. 


.000125 
.000306 
.000450 
.000600 
.000775 
.000925 
.001075 
.001250 
.001375 
.001475 
.001525 
.001725 
.005650 
.006100 
.006725 
.007425 
.008125 
.008700 
.009075 
.010025 
.010725 
. 011575 
.012100 
.012775 
.013500 
.014425 
.015200 
.015975 
.016500 
.017525 
.018300 
.019150 


Successive 
compres- 
sion per 
inch. 


.000850 


Permanent 

set. 


Inch. 


0. 


0. 


.  000050 


000275 


Inch. 
0. 

.000125 

.000175 

.000150 

.000150 

.000175 

.000150 

.000150 

.000175 

.000126 

.000100 
'  .000050 

. 000200 

.003025 

.000450 

.O0OG25 

.000700 

.000700 

.000575 

. 000375 

.000050 

.000700 

.000850 

.000525  | 

.  000675   

.000725   

. 000025   

.000775  '   .012725 

.000773  

.000525  ! 

.001025 

.000775 


Suooessive 

permanent 

set. 


Inch. 


0. 


Bemarkfl. 


Initial  load. 


.000050 


. 000225 


.006100 


005825 


.  000325 


.  oo::225 


.  oo:moo 


.016500 


. 003775 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexnre. 
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Jacket  No.  20. 

No.  4548. 

Marks,  |%$ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  leugtb,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Ineh. 
0. 
0. 

Successive 

Remarks. 

Tout. 

Per  smiare 
incn. 

permanent 
set. 

Inch. 
0. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

24,110 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
49,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
96,440 

Inek. 
0. 

.000100 
.000300 
.000600 
.00093d 
.001333 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001933 
.003167 
.004733 
.005267 
.006333 

Ineh. 
0. 

.000100 
.000200 
.000300 
.000333 
.000400 
.000134 
.000033 
.000033 
.000034 
.000033 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

V. 





1 

1 
1 

"i." 

0. 





"  * --.., 

1 

. 000033 
.000300 
.001234 
.001566 
.000534 

t 

1 

::::::::::::i:::::::::::: 

• 

i 

.001066 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .    96, 440 

Elastic  limit  per  souare  inch  of  original  section do...    49.000 

Elongation  per  inch  after  rupture inch..      .1997 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  ruptore,  per  cent  of  original  section 44.6 

Position  of  rupture at  the  middle  of  stem 

Character  of  broken  surface . silky,  serrated 

Elongation  of  inch  sections , ".12,  ".35*,  ".12 


%4 


►  .  V.1"    * 


\ 


1 


#: 


TT«   I 
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8-INCH    STEEL   B.    L.    RIFLES. 
No.  955. 


Marks,  ^i 

Length,  5". 

Diameter,  1".126. 

Sectional  area,  1  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incn. 

P^rniflfiPTiti 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

set. 

permanent 
set. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 

*45, 000 
46,000 
47,000 
48, 000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60.000 
62,000 
04,000 
60,000 
68,000 
70,000 
72,  000 
74, 000 
76.000 
78,000 
80,  000 

107, 780 

Pounds. 
1.C00 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
107,780 

Inch. 
0. 

.000075 
.  000200 
.000325 
.000460 
.000675 
.000700 
.000825 
.000976 
.001125 
.  001175 
.001200 
.001250 
. 001275 
.001975 
.002425 
.003250 
.003875 
.004500 
.005675 
.007575 
.008926 
.010500 
.011800    , 
.  013250 
.  014825 
.016550 
.018000 
. 019750 
.  021 175 
.  022875 
.025050 

Inch. 
0. 

.000075 
.000125 
.000125 
.000125 
.000125 
.000125 
.000125 
.000150 
.000150 
.000050 
.000025 
.000050 
.000025 
.000700 
.000450 
.000825 
.000626 
.000625 
.001175 
.001900 
.001350 
. 001575 
.001300 
. 001450 
.001575 
.  001725 
.001450 
.  001750 
.001425 
.001700 
. 002175 

Inch. 
0. 

* 

Inch. 
0. 

Initial  load. 

----- 
i 

"6: 





0.       : 

1 

1 

! 

Elastic  limit. 

.  000500    1     .  000500 

1 

■ 

Ultimate  strength. 

1 

r 

1 

1 

1 

1 

Failed  by  triple  flexure. 


i 


8-INCH   STEEL    B.    L.    RIFLES. 
No.  4547. 


Marks  £ %£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  'A". 


Total. 

■dloada. 

Blongntlon 
ptrlui-ta. 

prrloeb 

Pomwneut 

l>-iiu<i:iriit 

Reiuorke. 

roundi. 

i.aso 

ILTHI 

]■!  Mil 

4E>Xi 
47!  0011 

4»!ix» 
siioou 

sj!  00* 

ioojom 

7«eA 

,»niuo 

7ncA 

.OOu-i-U 

jNrt 

/«*. 

Initial  load. 

Elastic  limit. 
Tenuis  atrcngth. 

I 

Teiuiln  ntnngtit  pertqaara  inch  of  nriginii]  Notion 

Elaalic  limit  pur  Him  inch  of  original  flection  

Elongation  per  Inch  after  niptnrn 


..pounds..  lOO.iMO 
!"'"iiirli"      .ISM 


l'«B.ili<>ii  of  rupture 

Charac Mr  of  broken  surface . . 
Elongation  of  inch  aootioas . . . 


V'.Qb  from  Iho  rwt k 

ieiTitlr.il.  *i  iii-r  ci-Tit 
".«,".»*,  ".13 


.   BIFLBS. 
23. 


J"! 


I  iMtir.  limit. 


'.'.'.'.'.'.  '^Y///S.'.'.'.'. '.'.'■'.'.'.'.'.'. '.'.i«vk'.'.     ,lj87 

'.'.'.'.'.'.'.'.'.'.'.'.','.'.'.'.'.'.'.'.".'.'.'.'. '.'..'.ilo'.'.'.        ,«4I 
!•!.  .lull  ocimtnl  »| 


".IS,  -.IT,  ".\Y 


8-INCH    STEEL    B.    L.    RIFLES. 


113 


ffo.  4553. 


Marks,  £*»& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch/ 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

13, 250 

13.500 

13,750 

24,720 


Per  square 
incl 


en. 


rounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
•40,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
98,880 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.  001467 
.  001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001900 
. 002133 
.002767 
.003000 
.001600 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000067 
. 000233 
.000333 
. 000334 
.  000366 
.000134 
.000066 
.000034 
.000066 
.000034 
.000033 
.  000033 
.  000167 
.000233 
.000634 
.001133 
.000700 


Permanent 
act. 


Successive 

permanent 

set. 


Inch. 


0. 

a 


1       Inch. 

I    0. 


Remarks. 


Initial  load. 


.000033 
. 000033 

.000033 
0. 

1 

1 

i 

1 

I 

i 

I 

Elastic  limit. 


Tensile  strength. 


General  summary.  , 

Tensile  strength  per  sqnare  inch  of  original  section , pounds . .    08, 880 

Elastic  limit  per  square  inch  of  original  section do . . .    50.  oou 

Elongation  per  inch  after  rupture inch . .      .  1X(>7 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture •■ do. . .        .  124 

Rednction  in  area  after  rapture,  per  centum  of  original  hoc  I  ion 39. 2 

Position  of  rupture 1".2  from  iit«ck 

Character  of  broken  surface  .<. granular;  silky  center 

Elongation  of  inch  sections ".24*,  ".22*.  ".10. 

H.  Ex.  161 8 


iu 


8-INCH   B.    I,.    STEEL   RIFLE8. 


Specific  Gravity  and  Hardness  op  Tubes,  Jackets,  and  Hoops. 

8-INCH  STEEL  B.  L.  RIFLES. 


[No  tension  tests  of  those  specimens.] 


Num- 
ber of 
rifto. 

Marks. 

Specific 
gravity. 

Hardness. 

2 

8R,  T 

B  R11  an. 

7.8584 

17,53 

5 

8R,  T 

BRUM 

7.8609 

19.29 

6 

8K,T 

B  Rm  M 

7.8571 

18.68 

7 

8R,  T 

BR„M 

7.8519 

17.53 

8 

8R,  T 

BR,  M 

7.8576 

19.92 

9 

8R,  T 

BR,  M 

7.8561 

18.38 

11 

8R„T 

BR,  M 

7.8552 

19.90 

12 

8R„T 

BRS  M 

7.8520 

17.17 

13 

8R„T 

BR,  M 

7.8516 

17.99 

14 

8  RI4  T 

BR„M 

7.8546 

15. 51 

15 

8R„T 

BR,  M 

7.8592 

17.62 

16 

8R„T 

BR,  M 

7.8588 

18.98 

17 

8R«T 

Bll,M 

7.8534 

18.29 

;« 

8R„T 

B  R,  1*1 

7.8629 

18.19 

10 

8R„T 

BR,  M 

7.8564 

15.58 

20 

8RkT 

BR,  M 

7.8572 

17. 62 

21 

8R,,T 

BR,  M 

7.8583 

17.53 

2 

8R,  J 

BR|,M 

7.8527 

19.29 

5 

8Rg  J 

BR,  M 

7.8549 

19.08 

7 

8R,  J 

BRI0M 

7.8586 

18.88 

8 

8R,  J 

B  R,0  M 

7.8548 

16.90 

9 

8R«  J 

B  ll.o  M 

7.8584 

16.82 

10 

8  R}0  o 

BRUM 

7.8560 

20.03 

11 

8R„  J 

BR,  M 

7.8528 

16.15 

12 

8R„J 

BR,0M 

7.8545 

20.03 

13 

8RUJ 

BR,  M 

7.8533 

18.09 

14 

8R14J 

BR,  M 

7.8517 

17.53 

15 

8R„J 

BR,  M 

7.8584 

18.78 

10 

8R,«J 

BR,  M 

7.8525 

19.60 

17 

8R17  J 

BR,  M 

7.8566 

20.25 

18 

8  R|§  J 

BR,  M 

7.8526 

17.99 

19 

8R„J 

BR,  M 

7.8542 

19. 81 

20 

8R*J 

BR«  M 

7.8566 

19.49 

6 

8  R,  A, 

R,  M 

7.8522 

21.64 

7 

8R7  A, 

R«  M 

7.8496 

20.35 

8 

8K,  A| 

R«  M 

7. 8512 

20.70 

9 

8R,  A, 

RR4M 

7.8580 

19.70 

10 

8  Rl0  A, 

BR4M 

7.8482 

21.64 

11 

8  R„  A, 

R,  M 

7.8461 

20.36 

12 

8  R„  A. 

R,  M 

7.8467 

23.30 

14 

8  R14  As 

R,  M 

7.8520 

20.93 

16 

8  R|«  A4 

BR,  M 

7.8548 

23.17 

17 

8  Rp  A, 

R4  M 

7. 8512 

22.61 

18 

8  Rlt  A, 

R,  M 

7.8504 

22.14 

10 

8  R,,  A, 

R4  M 

7.8509 

23.17 

20 

8  Ra  As 

R,  M 

7. 8536 

23.84 

23 

8Rs»A3 

R,  M 

7.8521 

22.39 

8-INCH   B.   L.    STEEL   RIFLES. 
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TAB  ULATION  OF  TENSION  SPECIMENS  FROM  8-INCH  STEEL  B.  L.  RIFLES. 

[Stems,  3  inches  long;  .564  inch  diameter.] 


No  of 
test. 


4319 

4320 
4313 

4314' 
4282 

4281 
4355 

4377 

4353 
4354 
4375 


4376 
4361 

4373 
4359 
4360 
4371 
4372 
4408 

4407 
4408 


4497 
4510 
4509 

4347 
4346 
4316 
4315 
4342 
43  tO 
4341 
4364 
4362 
4363 
4500 
4499 
4548 
4547 


4554 
4553 


Position  in  grin. 


Tube  No.  2. 


— do 

Tube  No.  7. 

— do 

Tube  No.  8. 


do ....... 

Tube  No.  11. 

—  .do ....... 


..do 
..do 
..do 


— do 

Tab©  No.  13. 


— do . 

. . . .do  ....... 

— do 

. . .  .do 

— do , 

Tube  No.  17. 


...do 

Tube  No.  20. 


— do 

Tube  No.  23. 
— do 


Jacket  No.  2s. 

— do 

Jacket  No.  8  . . 

— do 

Jacket  No,  11 . 

....do 

do 

Jacket  No.  14 . 

— do 

do 

Jacket  No.  17 . 

— do 

Jacket  No.  20. 
. . .  .do 


Jacket  No.  23 
do , 


Location 
of  speci- 
mens. 


Middle 


.do  .. 
.do  .. 

.do  .. 
.do  .. 

.do  .. 
.do.. 

.do .. 


. .  .do  . . 
Inside 
Outside 


Middle 
...do ... 


...do... 
. .  .do  . .. 
...do  ... 
Inside . 
Middle 
. . .do  . . . 


.do 
.do 


do 
.do 
do 


, ..do ... 

..do... 

...do ... 

..do... 

, . .do  . . . 

. .  .do ... 

Inside . 

Middle 

..do... 

...do ... 

. . . do  . . . 

..  .do ... 

, . . do  . . . 

, . .do  . . . 


do 
.do 


Elastic 

limit  per 

square 

inch. 


Pounds. 
44,000 

44,000 
50,000 

52,000 
52,000 

55,000 
46,000 

46,000 

50,000 
49,000 
48,000 


47,000 
49,000 

45,000 
55,000 
51,000 
50,000 
50,000 
49,000 

49,000 
48,000 


49,000 
48,000 
51,000 

44,000 
49,000 
49,000 
48,000 
54,000 
52,000 
51,000 
50,000 
50,000 
47,000 
51,000 
52,000 
48, 00') 
51,000 


48,000 
50,000 


Tensile 

strength 

per 
square. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

inch. 

Pound*. 

Perot. 

Per  et. 

94,120 

17.7 

36.4 

83,920 

21.0 

49.7 

91,680 

20.3 

27.6 

87,560 

22,3 

39.2 

99,240 

16.7 

36.4 

90,880 

19.3 

41.9 

89,080 

16.0 

24.6 

87,720 

16.7 

27.6 

85,960 

25.3 

47.2 

98,440 

20.0 

44.6 

90,560 

16.0 

24.6 

86,360 

20.7 

33.5 

94,240 

17.3 

33.5 

90,360 

19.7 

41.9 

90,760 

20.3 

41.9 

86,760 

22.3 

41.9 

ot)  WHJ 

26.3 

52.2 

82,880 

26.3 

52.2 

91,440 

20.7 

39.2 

93,680 

20.3 

47.2 

91,160 

20.3 

36.4 

92.240 

20.7 

44.6 

88, 120 

22.0 

44.6 

95,360 

18.0 

36.4 

86,320 

21.7 

47.2 

86. 120 

21.0 

.41.9 

87,160 

20.0 

41.9 

88,240 

21.3 

41.9 

91.160 

20.3 

47.2 

97,680 

19.7 

41.9 

97,880 

19.7 

41.9 

91,880 

20.3 

44.6 

92.720 

20.0 

44.6 

91, 240 

19.7 

39.2 

97.640 

19.0 

44.6 

99,680 

19.7 

41.9 

96,440 

19.7 

44.6 

100,040 

18.3 

36.4 

96,080 

15.7 

18.3 

98,880 

18.7 

39.2 

Appearsnce  of  fracture. 


Silky,  80  per  cent ;  fine 
granular,  20  per  cent. 
Sificy. 

Silky,  40  per  cent;  gran- 
ular, 60  per  cent. 
Silky. 

Silky,    slightly    gran- 
ular. 
Silky. 

Granular  and  dull  ser- 
rated. 
Silky,  serrated  and 

granular.' 
Silky. 
Do. 
Silky,  oblique,  50   per 
cent ;  granular,  50  per 
cent. 
Silky,  oblique. 
Granular  and  silky,  ob- 
lique. 
Silky. 
Do. 
Do. 
Do. 
Do. 
Granular,  50  per  cent; 

silky,  50  per  cent. 
Biiky. 

Granular,  60  per  cent; 
silky,  serrated,  40  per 
cent. 
Silky. 
Do. 
Granular,  55  per  cent; 

silky,  45  per  cent. 
Silky/ 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Silky,  serrated. 
Granular,  40  per  cent; 
silky,  serrated,  60  per 
cent. 
Granular,  dull  serrated 

spot. 
Granular,  silky  center. 
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8-INCH   STEEL   B.   L.   RIFLES. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  8-INCH  STEEL  B.  L. 

RIFLES. 


No.  of 
test. 


901 
898 
90S 
897 
898 
900 
914 
925 
916 
916 
939 
908 
933 
920 
940 
942 
947 
928 
894 
895 
896 
909 
917 
902 
910 
907 
911 
929 
918 
941 
934 
927 
950 


Position  in  gun. 


Tube  No.  2. 
Tube  No.  5. 
Tube  No.  6. 
Tube  No.  7. 
TuboNo.  €. 
Tube  No.  9. 
Tube  No.  11. 
do 


Tube  No.  12.. 
Tube  No.  13. . 
Tube  No.  15.. 
Tube  No.  16.. 
Tube  No.  17.. 
Tube  No.  18.. 
Tube  No.  19.. 
Tube  No.  20.. 
Tube  No.  21,. 
Jacket  No.  2 
Jacket  No.  5 
Jacket  No.  7 
Jacket  No.  8 
Jacket  No.  9 
Jacket  No.  10 
Jacket  No.  11 
Jacket  No.  12 
Jacket  No.  13 
Jacket  No.  14 
Jacket  No.  15 
Jacket  No.  16 
Jacket  No.  17 
Jacket  No.  18 
Jacket  No.  19 
Jacket  No.  20 


Location 
of  speci- 
mens. 


Middle. 
...do ... 
..  .do ... 
...do ... 
. .  .do ... 
...do... 
...do ... 
...do  ... 
...do ... 
...do... 
...do ... 
. . .  do 
...do ... 
...do ... 
...do ... 
. . . do  v . . 
...do ... 
— do . .. 
. . . do  . . . 
. . . do  . . . 
...do ... 
. .  .do  . . . 
. . . do  . . . 
. . . do  . . . 
..  .do ... 
. . . do  . . . 
. . . do  . . . 
...do  ... 
. . .do  . . . 
...do ... 
.. .do ... 
. . . do  . . . 
...do ... 


Elastic 

limit  per 

square 

inch. 


Pounds. 
46,000 
45,000 
'47,000 
48,000 
52,000 
47,000 
44,000 
41,000 
46,330 
44,000 
41,000 
47,000 
49,000 
46,000 
49,000 
49,000 
47,000 
51,000 
46,000 
48,000 
47,000 
44,000 
48,000 
50,000 
52,000 
50,000 
47,000 
52,000 
49,000 
51,000 
49,000 
52,000 
49,000 


Ultimate 

strength 

per  square 

men. 


Pound*. 

108,700 
85,580 

107,800 
96,650 
90,540 

105.600 
95, 180 
92,100 
94,660 
92,200 
97,100 

105,600 
99,800 

101,300 
96,200 

102,200 
96,810 

108,330 
97,300 
96,775 
93,600 
88,200 

103, 100 

103,600 
94,200 

107,800 
81,200 

110, 350 
99,100 

110,300 

100,700 

102,  820 

107,780 


Manner  of  failure. 


Triple  flexure 
....do 

>  •  •  m Uw •  ••■>•»•  ■ 

....do 

—  .do....... . 

...do 


...do.. 

Double  flexure 

Triple  flexure 

...do.. 

. .  .do. . 

...do.. 

...do.. 


.do., 
.do., 
.do., 
.do., 
.do. 


...do.. 
..  .do.. 
Double  flexure 
Triple  nVxure 
. .  .do. . 
Double  flexure 
...do.. 


...do 

Triple  flexure 

...do 

Double  flexure 
Triple  flexure. 


Length. 


Inehei. 
5 
5 
5 
5 
5 

m 

4.975 

5 

5.009 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5.005 

5 

5 

5 

5 


Diameter. 


Inches. 
1.128 

.798 
1.128 
1.0092 

.798 
1.128 
L129 
1.128 
1.103 
1.105 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1. 126 
1.0092 
1.0092 
1.0092 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.128 
1.129 
1.128 
1.128 
1.125 
1.126 


10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES   JACKETS,  AND  HOOPS. 


'"1 


10-INCH   STEEL   B.    L.    RIFLES. 
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Tube  No.  2. 


No.  943. 


Marks,  »£  « 

Length,  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inota. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

Rem  am*. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,600 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
105,900 

Pounds. . 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 

'44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,660 
72,000 
74,000 
76,000 
78,000 

105,900 

Inch. 
0. 

.000100 
.000250 
.000375 
.000500 
.000650 
.000800 
.000050 
.001125 
.001150 
.001175 
.001200 
.001225 
.001250 
.001275 
. 001325 
.  001375 
.001650 
.002100 
.003275 
.004825 
.006100 
.007650 
.009000 
.010275 
.011625 
.  013125 
. 014825 
.016325 
.  017875 
.019675 
.021325 
.023450 

Inch, 
0. 
.000100 
.000150 
. 000125 
.000125 
.000150 
.000150 
.000150 
.000175 
.  000025 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000060 
.000275 
.000450 
.  001175 
.  001550 
.001275 
.  001550 
.001350 
.001275 
.  001350 
.001500 
.001700 
.001500 
.001550 
.001800 
.001050 
.002125 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

i 

i 

• 

0. 

0. 

' 

1 

1 

0. 

Elastic  limit. 
Ultimate  strength. 

.000525 

.000525 

i 

.006825 

.006300 

.013700 

.006875 

.020500 

.006800 

Failed  by  triple  flexure. 


120  10-inch  steel  b.  l.  rifles. 

Tube  No.  3. 
No.  948. 


10-INCH    STEEL    B.    L.    RIFLES. 
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Jacket  No.  2. 


No.  935. 


Marks,  »£  * 

Length,  5". 
Diameter,  I'M  28. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


Applied  load*. 


Total. 


Pound*. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,0b0 
69,000 
70,000 
106,  TOO 


Per  square 
inch. 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49, 0C0 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
106,700 


Compres- 
sion i>er 
inch. 


Inch. 
0. 
.000125 
.000250 
.000400 
. 000575 
.  000750 
.000900 
.  001050 
.001200 
. 001375 
. 001425 
.  001450 
.001500 
. 001750 
.002425 
.003150 
.004000 
.004625 
.005175 
.006050 
.000675 
.007375 
.007825 
.008525 
.  009275 
.009825 
.010450 
.011250 
.911875 
. 012700 
.  013425 
.  014025 
.  014750 
.  015625 
.016125 


Successive 
compres- 
sion per 
inch. 

Inch. 
0. 
. 000125 
.000125 
.  000150 
. 000175 
.  000175 
.000150 
.000150 
.000150 
.000175 
.000050 
.000025 
.000050 
. 000250 
.000675 
.000725 
.000850 
.000625 
. 000550 
.000875 
.000625 
.000700 
.000450 
.000700 
.000750 
.000550 
.000625 
.000800 
.000625 
.  000825 
.  000725 
.000000 
.  000725 
.  000875 
.000500 


DAminnA«f  Successive 
Tot  I»™"W«* 

Ruii 


Remarks. 


Inch. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


.000700 


.000700 


.003950 


003250 


.000900 


.002950 


*       .010100 


.003200 


.013550 


.  003450 


Ultimate  strength. 


Failed  by  triple  flexure. 


'  10  INCH  STEEL  B.  L.  RIFLES. 

Specific  Gravity  and  Hardness  of  Tubes,  Jackets,  and  Hoops. 


[No  tension  teats  of  these  .specimens.] 


No.  of 
rifle. 

Marks. 

Specific 
gravity. 

Hardness. 

2 
3 
2 
2 
3 
4 

10  It,  T      B  R,  M 
10  K,  T      B  R6  M 
10  R.J    BR,,!! 
10  R;  A,   R4M 
10  R,  B4    M  H4  M 
IOR4A3  MR4AI 

7. 8562 
7.  8535 
7. 8570 
7. 8554 
7. 8501 
7.8487 

19.39 
18.19 
10.08 
21.77 
22.77 
22.00 

10-INCH  WIRE-WOUND  RIFLE,  NO.  1. 


SPECIMENS  PROM  STEEL  CASTINGS  FOR  JACKET 
AND  HOOPS. 


10-INCH   WIRE-WOUND   RIFLE. 

i 

Jacket  No.  — . 

tfo.  4321. 

Marks,   b  t,  m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 
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Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2.500 

3,750 

5.000 

6.250 

7,500 

8,750 

9,000 

9,250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

14,000 

14,500 

15,000 

15,500 

18,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,370 


Per  square 
inch. 


Pound*. 

1,000 

5,000 

10,000 

'  15,000 
20.000 
25,000 
30,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,480 


Inch. 

a 

.000133 

.000333 

.000433 

.000600 

.000767 

.001000 

.001233 

.001267 

.001333 

.001367 

.001400 

.001533 

.001633 

.001733 

.001800 

.001867 

.001933 

.002033 

.002133 

.002200 

.002333 

.002433 

.002667 

.002900 

.0113067 

.003833 

.0067 

.0100 

.0133 

.0150 

.0167 

.0200 

.0217 

.0250 

.0283 

.0317 

.0383 

.0417 

.0467 

.0517 

.0617 

.0717 

.0883 

.1267 


Inch. 

a 

.000133 

.000200 

.000100 

.000167 

.000167 

.000233 

.000233 

.000034 

.000066 

.000034 

.000033 

.000100 

.000100 

.000100 

.000067 

.000067 

.000066 

.000100 

.000100 

.000067 

.000133 

.000100 

.000234 

.000233 

.  000167 

.000766 

. 002867 

.0033 

.0038 

.0017 

.0017 

.0033 

.0017 

.0033 

.0033 

.0034 

.0066 

.0034 

.0050 

.0050 

.0100 

.0100 

.0166 

.0384 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


.000033 


.000033 


Initial  load. 


.000200 


.000167 


Elastic  limit. 


.000333 


.000133 


.000733 


.000400 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ,., pounds . .    89, 480 

Elastic  limit  per  square  inch  of  original  section do. . .    39, 000 

Elongation  per  inch  after  rnptnre , inch . .      .  1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Redaction  in  diameter  at  point  of  rnptnre , do. . .       .  114 

Redaction  in  area  after  rapture,  per  cent  of  original  section 36. 4 

Position  of  rapture , " .  40  from  t  he  neck 

Character  of  broken  surface dull  silky,  85  per  cent;  granular.  15  percent 

JSUugaUon  of  inch  sections „ ".22*  ".10,  ".12 


'/■ 


10-inch  wire-wound  rifle. 
Jacket  No.  — . 

No.  4321. 

Marks,   b  t,  m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 
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Applied  loads. 


Total. 


Pound*. 

250 

1.250 

2.500 

3,750 

5,000 

6.250 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,600 

22,000 

22,370 


Per  square 
inch. 


Pounds. 

1,000 

5,000 

10,000 

'  15.000 
20.000 
25,000 
30,000 
.'i5.000 
86,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,480 


Successive 


Elongation  3"«St i««   Permanent 
n*rLi,      elongation  __. 


per  inch. 


per  inch. 


Inch. 
). 

.000133 
.000333 
.000433 
.000600 
.000767 
.001000 
.001233 
.001267 
.001333 
.001367 
.001400 
.001533 
.001633 
.001733 
.001800 
.001867 
.001933 
.002033 
.002133 
.002200 
.002333 
.002433 
.002667 
.002900 
.  00.3067 
.003833 
.0067 
.0100 
.0133 
.0150 
.0167 
.0200 
.0217 
.0250 
.0283 
.0317 
.0383 
.0417 
.0467 
.0517 
.0617 
.0717 
.0883 
.1267 


Inch. 
0. 

.000133 
.000200 
.000100 
.000167 
.000167 
.000233 
.000233 
.000034 
.000066 
.000034 
.000033 
.000100 
.000100 
.000100 
.000067 
.000067 
.000066 
.000100 
.000100 
.000067 
.000133 
.000100 
.000234 
.000233 
.  000167 
.  000706 
.  002887 
.0033 
.0038 
.0017 
.0017 
.0033 
.0017 
.0033 
.0033 
.0034 
.0066 
.0034 
.0050 
.0050 
.0100 
.0100 
.0166 
.0384 


set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Successive 

permnuent 

set. 


Inch. 


.000033 


Remarks. 


Initial  load. , 


.  000200    :      .  000167 


Elastic  limit. 


.  000333     j       .  000133 


000733 


.000400 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,480 

Elastio  limit  per  square  inch  of  original  section do. . .    39, 000 

Elongation  per  inch  after  rupture , . . . , , inch . .      .  1467 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001400 

Reduction  in  diameter  at  point  of  ru pt lire , do . . .       .  1 14 

Reduction  in  area  after  rupture,  por  cent  of  original  section 36. 4 

Position  of  rupture ".40  from  the  neck 

Character  of  broken  surface dull  silky,  85  per  cent;  granular.  15  per  cent 

Elongation  of  inch  sections ,,...., ........ ".22*  ".10,  ".12 


10-INCH   WIRE-WOUND    RIFLE. 


-? 


*■<     v-" 


1    •    / 


*■."  i 


L" 


No.  4322. 

Marks,  Vt.V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
3,750 
5.000 
6,250 
7,500 
7,750 
8,000 
8,250 

8,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12. 250 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
15.500 
16, 000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20, 000 
20, 500 
21,000 
21,500 
22.  000 
22, 500 
23,000 


Per  square 
inon. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 

34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 


Elongation 
per  Inch. 


Inch. 


0. 


.000100 
.000333 
.000500 
.000667 
.000833 
.001033 
.001100 
.001133 
.001200 

.001300 

.001333 

.001400 

. 801467 

.001533 

.001633 

.001700 

.001800 

.001900 

.002000 

.002067 

.002200 

.002367 

.002500 

.002633 

.002767 

. 003087 

.003600 

.004400 

.005667 

.007167 

.009000 

.010833 

.013000 

.  015167 

.017500 

.020000 

.022900 

.026000 

,029167 

.033000 

. 037333 

.045000 

.0500 

.0583 

.0650 

.0800 

.1067 


Successive 

elongation 

per  Inch. 


Inch. 
0. 
.000100 
. 000233 
. 000167 
.000107 
.000166 
. 000200 
.000067 
.000033 
.000067 

.000100 

.000033 

.000067 

.0001)67 

.000066 

.000100 

.000067 

.000100 

.000100 

.000100 

.000067 

.  000133 

.000167 

.000133 

.000133 

.000134 

.000300 

.000533 

.000800 

. 901267 

.001500 

.  001833 

.001833 

. 002167 

.002167 

.002333 

.002500 

.062900 

.  003100 

.003107 

.  003833 

.  004333 

.007607 

.  0050 

.0083 

.0067 

.0150 

.0267 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


.000067 


000067 


Elastic  limit  (approxi- 
mate). 


.000233  i 


001*367 


000700 


000166 


.000134 


000333 


001367 


000607 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds. .    92, 000 

Elastic  limit,  per  square  inch  of  original  section do 33, 000 

Elongation  per  inch  after  rupture inch. .      .  1333 

Elongation  per  inch  under  strain  at  elastic  limit do 001200 

Reduction  in  diameter  at  point  of  nipt  ure do 064 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Position  of  rupture ".20  from  the  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections , , 'MO,  ".09,  ".21* 


10-INCH   WIBE-WOUND    RIFLE. 
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ffo.  4323. 

Marks,  10BW 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


TotaL 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,000 

8.250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16.500 

17,000 

17,500 

18.000 

18.500 

19,000 

19,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 


Per  square 
Inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 


Elongation 
per Inch. 


Inah. 
0. 

.000100 
.000267 
.  000433 
.000600 
.000733 
.001000 
,  001067 
.001100 
.001200 
.001233 
.001300 
.001367 
.001400 
.  001 433 
.  001533 
.001633 
.001700 
.001767 
.001833 
.001933 
.002067 
.  002133 
.002233 
.002367 
.002533 
-.002900 
.003333 
.003033 
.004833 
.006100 
.007933 
.009400 
.011633 
.013733 
.  015733 
.018333 
.020500 
.023667 
.026667 
.030333 
.0350 
.0383 
.0467 
.0517 
.0600 
.0733 
.1000 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000167 
.000166 
.000167 
.000133 
.000267 
.000067 
.000033 
.000100 
.000033 
.000067 
.000067 
.000033 
.000033 
.000100 
.000100 
.000067 
.000067 
,000066 
.000100 
.000134 
.000066 
.000100 
.000134 
.000166 
.000367 
.000433 
.000600 
.000900 
.001267 
.001833 
.001467 
.002233 
.002100 
.002000 
.002600 
.002167 
.003167 
.003000 
.003666 
.004667 
.0033 
.0084 
.0050 
.0083 
.0133 
.0267 


Permanent 
*et. 


Inch. 


0. 
0. 


0. 


.000033 


.00087 


.000267 


000400 


Successive 

permanent 

set. 


Inch. 


0. 


.000033 


.000034 


Remarks. 


Initial  load. 


Elastic  limit. 


000200 


.000133 


.000767 


.000367 


Tenuile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .    94, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    39, 000 

Elongation  per  inch  after  rapture inch. .      .  1233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Reduction  in  diameter  at  point  of  rupture do. . .        .104 

Reduction  in  area  after  rupture,  per  centum  of  original  nection 33.5 

Position  of  rapture ".35  from  the  neck 

Character  of  broken  Borface granular,  60  per  cent;  silk  v,  40  percent 

Elongation  of  inch  sections......,.,.,. ".07,  ".07,  ".23* 
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V-    . 


No.  432-1. 

Diameter,  ".5G£. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Founds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,000 

9,250 

9, 500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22, 000 

22,500 

23,000 

23,500 

23,740 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,  (KM) 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,960 


Elongation 
per  inch. 


Inch. 


0. 


.000100 

.000267 

.000400 

.000600 

.000767 

.001000 

. 001200 

.001233 

.001300 

.  001333 

,001367 

.001400 

.001467 

.001567 

.001633 

. 001700 

.  001733 

.  001800 

.001867 

.001938 

.002000 

.002067 

.002200 

.002267 

. 002333 

.002500 

.002667 

.002867 

. 003133 

.003567 

.001033 

.004800 

.006767 

.008733 

.  010833 

.  012667 

.  014900 

.  017100 

.019667 

.  022167 

.025000 

.0283 

.0317 

.0383 

.0417 

.0407 

.0533 

.0600 

.0767 

.0867 


Successive 
elongation 
per  inch. 


Inch. 
0. 
.000100 
.000107 
.010133 
.  (XX  .200 
.000167 
.0002:13 
.  000200 
.  000033 
.000007 
. 000033 
.000034 
.  000033 
.000007 
.000100 
.000066 
. 000067 
.  000033 
.  000007 
.  000007 
.  OOOOOG 
.  001O07 
.  000067 
.000 133 
,000007 
.  000006 
.000107 
.OO'.lHW 
.  000200 
. 000266 
.00V434 
.  01)0400 
.  000767 
.001967 
. OOlttGfl 
. 002100 
.001K34 
. 002233 
.  002200 
.002567 
. 002500 
.002833 
.0033 
.0034 
.0060 
.0034 
.0050 
.0066 
.0067 
.0167 
.0100 


IYrmnnent    ..  ...  „...„♦ 
.  permanent 


Successive, 
man 
set. 


Inch. 


0. 
0. 


Remarks. 


Inch. 


0. 


I  nit  iul  load. 


.  000033 


oourcts 


.000133 


.000100       Elastic  limit. 


. 000267 


.000134 


.000100 


000133 


Tensile  strength. 


General  summary. 

Tonsils  strength  per  square  inch  of  original  section pounds . .    94. 960 

Elastic  limit  per  square  inch  of  original  section  do...    40,000 

Elongation  per  incn  after  rupture inch . .      .  1000 

Elongation  per  inch  under  Btrain  at  elastic  limit „ do. . .  .  00UO0 

Reduction  in  diameter  at  point  of  rupture do. . .        .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture ".35  from  the  neck 

Character  of  broken  surface granular,  80  per  cent;  dull  silky  spot,  20  percent 

Elongation  of  inch  sections ".16*,  ".00,  ".08 
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No.  4325. 

W-.L,,       10W  It,  J 

Marks,    bt.A 

Diameter,  ".504. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1.250 

2.500 

3,750 

5,000 

6.250 

7,500 

8,000 

8,250 

8.500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

'  12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,100 

Pound*. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
72,400 

Inch* 
0. 

.000100 
.000300 
.000433 
.000600 
.000767 
.000933 
.001000 
.001033 
.001067 
.001100 
.001167 
.001200 
.001267 
.001300 
.001367 
.005000 
.007933 
.008367 
.010567 
.011800 
.012667 
.013833 
.016000 
.017333 
.019333 
.023333 
.028267 
.031667 
.037667 
.0433 
.0500 
.0600 
.0683 
.0833 
.1067 
.1467 
.2000 

Inch. 
0. 
.000100 

.  000200 
.  000 133 
.000167 
.000167 
.000166 
.000067 
.000033 
.000034 

.000067 

.000033 

.000067 

.000033 

.000067 

.003633 

.002933 

.000434 

.002200 

.001233 

.000867 

.001166 

.002167 

.001333 

.002000 

.004000 

.004934 

.003400 

.006000 

.005633 

.0067 

.0100 

.0083 

.0150 

.0234 

.0400 

0.533 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

0. 

■ 

0. 

.000067 

.000067 

.010167 

.010100 

.017600 

.007433 

General  summary. 

m 

Tensile  strength  per  square  inch  of  original  section pounds . .       72, 400 

Elastic  limit  per  square  inch  of  original  section .' do...       40.000 

Elongation  per  inch  after  rupture inch..  .  2567 

Elongation  per  inch  under  strain  at  elastio  limit do . . .      .  001367 

Reduction  in  diameter  at  point  of  rupture do. . .  194 

Seduction  in  area  after  rupture,  per  centum  of  original  section 57.0 

Position  of  rupture ,.".85  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  43  *,".  19,  ".  15 

H.  Ex.  161 9 


lO-INCH   WIRE-WOUND  BIFLB. 
Ho.  1326. 


Marks,  "MW 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  load- 

Total. 

took 

pnundj 

Povn. 

12,  UN) 

18.  ( 

15,000 

«U 

U.M0 

«M 

Genmii  luminary. 

Tawfln  ^ti*n^th  per  tqrttrr  inrh  of  original  iwtion pound!    .  60.400 

EbatirliiaH  per  Monro  lash  of  onKinaTMoUoo ..do..  .     iT.Wtt 

Elongation  perlnch  mfn  nptura   . in.  h  .      .«OT3 

EUiiL-iiiliuii  iutt  inch  under  *lr»10  Ht  elulln  limit do   .      .001331 

Kri!nili„[i  jn  riiamflUrat  i-i.nl  »l  ,i,,,|~ni  d»  »M 

Kwlm Tien  lu  areaafw  ruj.lnm.pfi  .*nUim  ol  original  myIIoo IS. 3 

Poaltlon  <>i' rupture       I".i  fiw.  ihn  d»1 

ChanoteT  of  broken  •  nrfaoe granular,  bios  hoi*  In  fractured  tmtt*  •'  in  diameter 

Elongation  of  inch  MCUon* "M,  ■  .lid  ".10 
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No.  4327. 

Marks,  W 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 

250 

1.250 

2,500 

3,750 

5.000 

6.250 

7,500 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9.750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,230 

11,500 

11.750 

12,000 

12.250 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15.500 

16,000 

16,500 

16,980 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50, 000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
69>000 
67,920 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.001000 
.001033 
.001067 
.001133 
.001233 
.001300 
.001367 
.00 1400 
.001433 
.001633 
. 002233 
.006600 
.007667 
.008500 
.  010333 
.012000 
.012900 
.014167 
.015567 
.  017933 
.  021667 
.025000 
.030000 
.035000 
.  038333 
.045000 
.051687 
.0600 

Inch. 

0. 
.000133 
.000167 
.000167 
.000166 
.000167 
.000200 
.000033 
.000034 
. 000066 
.000100 
.000067 

„  000067 
. 000033 
.  000033 
. 000200 
.000600 
.004367 
.001067 
.  000833 
.001833 
.001667 
.  000900 
.  001267 
.001400 
. 002366 
.  003734 
. 003333 
.005000 
. 005000 
.  003333 
.006667 
.006667 
.008333 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

i» 

.000033    .      .000033 

i 

.000300 

.000267 

.008800 

.008500 

. 016200 

.007400 

, 

^ 

1 

i ;**;;; 

i  Tensile  strength. 

I 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section , do . 

Elongation  per  inch  alter  rupt u re inch 

Elongation  per  inoh  under  wtrain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture : do. 

Redaction  in  area  alter  rupture,  per  centum  of  original  section 

Position  of  rupture ".15  from  the  neck 

Character  of  broken  surface granular ;  fractured  surface  contained  a  blow  hole  ".08  X  "-30 

Elongation  of  inoh  sections ".08*,  ".06,  ".08 


67,920 

39,000 

.0733 

.001433 

.025 

8.4 


If,  ■*  \      * 
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No.  4328. 


Marks,  »  ▼  M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

1 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,000 

8,250 

8,500 

8, 750 

9,000 

9,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,600 

17,000 

17,500 

17,740 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,960 

Inch. 
0. 

.000133 
.000333 
.000533 
.000733 
.000867 
.001033 
.001100 
.001183 
.001200 
.001233 
.001267 
.001300 
.001333 
.001400 
.001467 
.  001533 
.001667 
.002200 
.000267 
.009100 
.010033 
.010833 
.012933 
.014400 
.016333 
.0200 
.0250 
.0283 
.0333 
.0367 
.0433 
.0483 
.0567 
.0683 
.0833 

Inch. 
0. 

.000133 
.000200 
.000200 
.000200 
.000134 
.000166 
.000067 
%  .000033 
.000007 
.000033 
.  000034 
.000033 
.000033 
.000067 
.000007 
.  000066 
.000134 
.  000533 
.004067 
.  002833 
.000933 
.000800 
.002100 
.001467 
.  001933 
.003667 
.0050 
.0033 
.0050 
.0034 
.0066 
.0050 
.0084 
.0116 
.0150 

Inch. 
0. 
0, 

Inch. 

Initial  load. 

Elastic  limit. 

• 
Tensile  strength. 

. 

.000033 

.000033 

.000033 

0. 

i. ....... 

.000067 

.000034 

.606266    I      .666133 

1 

1 

.007467 

.007267 

.  014367 

.006900 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    70, 960 

Elastic  limit,  per  square  inch  of  original  section .do...    41,000 

Elongation  per  inch  after  rupture inch . .      .  0967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...        .034 

Reduction  in  area  after  rupture,  per  centum  of  original  section 11.6 

Position  of  rupture 1".3  from  the  neck 

Character  of  broken  surface granular;  fractured  surface  contained  tiro  small  blow  holes 

Elongation  of  inch  sections ".08,  ".12*  ".09 
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No.  4329. 


Marks,  JSt4mJ 

Diameter,  ".564. 

Sectional  area,-  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlncb. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound$. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

8,000 

8,250 

8,500 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500- 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16,500 

16,000 

16,500 

16,920 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,  (HM) 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,680 

Inch. 

0. 

.000133 
.000333 
.000567 
.000733 
.000933 
.001087 
.001133 
.001107 
.001200 
.001233 
.001267 
.001300 
.001333 
.001433 
. 001533 
.002200 
.003167 
.000500 
.008167 
.000400 
.011033 
.011933 
.013333 
.  014733 
.016733 
.0200 
.0250 
.0283 
.0317 
.0387 
.0417 
.0483 
.0550 

Inch. 
0. 
.060133 
.000200 
.000234 
.000166 
.000200 
.000134 
.000066 
.  000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000100 
.000667 
.000967 
.003333 
.001667 
.001233 
.001633 
.000900 
.001400 
.001400 
. 002000 
.003267 
.0050 
.0033 
.0034 
.  0050 
.0050 
.0066 
.0067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

0. 

0. 

0. 

.000233 

.000233 

.007733 

.007500 

.014733 

.007000 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    67,680 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  inch  after  rupture inch..      .0667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001333 

Redaction  in  diameter  at  point  of  rupture do...        .024 

Reduction  in  area  after  rupture,  per  centum  of  original  section 8.4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface. .granular,  spongy  spot  at  the  circumference 

Elongation** inch  sections ".05  ".08*  .07 
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Trunnion  Hoop. 

No.  4368. 

Marks,  1019&TH 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 

set. 

• 

Successive 

permanent 

set. 

Remark*. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1, 250 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500   . 
11,750 
12, 000 
12, 250 
12,500 
12, 750 
13,000 
13, 250 
13, 500 
13, 750 
14,000 
14,500 
15,000 
15.500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,  OOO 
19,500 
20, 000 
20,500 
21,000 
21,500 
22,000 
22,170 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,  000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80, 000 
82,000 
84,000 
86.000 
88,000 
88,680 

Inch. 
0. 
.000075 

.000275 

. 000425 

.OOIHKIO 

. 000775 

.001000 

.001225 

. 001450 

.001500 

.001550 

.  001025 

.001700 

.001750 

.001800 

.001825 

.  001950 

.  002025 

.002125 

.  002225 

.  002:125 

.  002475 

.002675 

.  002875 

.003750 

.  005775 

.007700 

. 009500 

.011875 

.014325 

.010250 

.018875 

.021500 

.024750 

.  028750 

. 032000 

.036875 

.0425 

.0500 

.0575 

.0750 

.0950 

Inch. 
0. 

.000075 
.000200 
.000150 
.000175 
.000175 
.000225 
. 000225 
.  000225 
.000050 
.  OOOO.'iO 
. 000075 
.  000075 
.  000050 
.000050 
.000025 
.  000125 
.  000075 
.000100 
.  000100 

.oooioo 

.000150 
. 000200 
. 000200 
. 000875 
. 002025 
. 001925 
.001800 
. 002375 
.  002450 
.001925 
. 002625 
. 002625 
.  003250 
.004000 
.003250 
. 004875 
.  005625 
.0075 
.0075 
.0175 
.0200 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load- 

(  Klaatic  limit. 
\  Not  well  defined. 

Tensile  strength. 

0. 

.000025 

.000025 

.000050 

.000025 

.000175 

.000125 

.000325 

.000150 

.000950 

.  000025 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit,  per  square  inch  of  original  section,  not  well  defined do. . 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 1" .6  from  neck 

Character  of  broken  surface silky  oblique,  with  spots  of  light-colored  metal 

Elongation  of  inch  sections ".04,  ".07,  ".20V'.10 


88,680 

47.000 

.1025 

001825 

.064 

21.4 
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10-INCH   WERE-WOUND   RIFLE. 
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No.  4370. 

Marks,  10WTVK 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 

250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
.17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,740 


Per  square 
inch. 


Pound*. 

1,000 

5,000 

10,000 

15,000 

20,000 

_  25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 

.  70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90,900 


Elongation 
per  Inch. 


Inch. 

.000100 

.010250 

.000450 

.000650 

.000825 

.001025 

.001225 

.001450 

.001500 

.001525 

.001575 

.001625 

.001675 

.001750 

.001775 

.  001825 

.  001875 

.002000 

.002100 

.002200 

.002300 

.002450 

.002550 

.003175 

.003325 

. 004375 

.006250 

.008250 

.  010375 

.012675 

.015250 

.018250 

.021250 

.  023875 

.027500 

.031260 

.035500 

.039125 

.0475 

.0550 

.0675 

.0800 

.1050 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000150 
.000200 
.000200 
.000175 
.000200 
.000200 
.000225 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000025 
.000050 
.000050 
.000125 
.000100 
.000100 
.  000100 
.000150 
.000100 
.000625 
.000150 
.  001050 
.001875 
.002000 
.002125 
.  002300 
.  002575 
.  003000 
.003000 
.  0*r2625 
.003625 
. 003750 
.004250 
. 003625 
. 008375 
.  0075 
.0125 
.0125 
.0250 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


.000025 


Successive 
permanent 

set, 


Inth. 


0. 


000026 


000225 


0OV7O0 


Remarks. 


Initial  load. 


Elastic  limit 


000200 


000475 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,960 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  Inch  after  rupture inch . .      .  1250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001875 

Reduction  in  diameter  at  point  of  rupture do. . .       .  084 

Seduction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture 2"  from  the  neck 

Character  of  broken  surface dull  silky;  oblique 

Elongation  of  inch  sections ".08,  ".22,  ".11,  ".09 
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10-INCH  WIBE-WOUND   RIFLE. 


No.  4369. 


10  W  R,  T  H 

1M 


Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

3,750 

15,000 

5,000 

20,000 

6,250 

25,000 

7,500 

30,000 

8,750 

35,000 

10,000 

40,000 

10,250 

41,000 

10,500 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45,000 

11,500 

46,000 

11,750 

47,000 

12,000 

48,000 

12,250 

49,000 

12,500 

50,000 

12, 750 

51,000 

13,000 

52,000 

13.250 

53,000 

13,500 

v    54,000 

13,750 

55,000 

14,000 

56,000 

14,500 

58,000 

15,000 

00,000 

15,500 

62,000 

16,000 

64,000 

16,500 

66,000 

17,000 

68„000 

17,500 

70,000 

18,000 

72,000 

18,500 

74,000 

19,000 

76,000 

19,500 

78,000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21,500 

86,000 

Elongation 
per  Inch. 


Inch. 

0. 

.000125 
.000300 
.000475 
.000650 
.000800 
.001000 
.001150 
.00131)0 
.001375 
.001425 
.  001475 
. 001500 
.001525 
.  001575 
.  001625 
.001675 
.001750 
.  001800 
.001925 
.002025 
.002225 
.004000 
.005700 
.007500 
.009950 
.011750 
.014250 
.016750 
.019750 
.022500 

.  .025750 
.029375 
.033500 
.037500 
.0425 
.0500 
.0575 
.0700 
.1000 


Successive 

elongation 

per  Inoh. 


Inch. 


0. 


.000125 

.000175 

. 000175 

. 000175 

.000150 

.000200 

.000150 

.  000150 

.000075 

.000050 

.  000050 

.  000025 

.  000025 

.000050 

.000050 

.000050 

.000075 

.  000050 

.000125 

.000100 

.000200 

.001775 

. 001700 

.001800 

.002450 

.001800 

.  002500 

.002500 

. 003000 

.002750 

.003250 

. 003625 

.004125 

.004000 

.0050 

.0075 

.0075 

.0125 

.0300 


Permanent 

aet. 


Inch. 


0. 
0. 


0. 
6." 


0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile -strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inoh  of  original  section .do.** 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  are*  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture 1". 13  from  the  neck. 

Character  of  broken  surface granular,  55  per  cent;  dull,  silky,  45  per  cent 

Elongation  of  inch  sections ".08,  ".22*,  ".10,  ".07 


86,000 

50,000 

.1175 

. 001800 

.074 
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10-INCH  WIRE-WOUND  RIFLE. 
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No,  4330. 

Marks,  10^A» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive, 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

250 

1,260 

2,500 

3,760 

6,000 

6,250 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9.760 

10,000 

10,500 

11,000 

11,600 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,440 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54|  000 
66,000 
58,000 
60,000 
61,760 

Inch 

0. 
.000075 
.000250 
.000375 
.000525 
.  .000675 
\000875 
.000900 
.001000 
.010000 
.013750 
.015000 
.016500 
.018000 
.  019875 
.021700 
.023750 
.0300 
.0360 
.0388 
.0450 
.0525 
.0600 
.0700 
.0850 
.1025 
.1325 
.2060 

Inch. 
0. 

.000075 

.  000175 

.000125 

.000150 

. 000150 

.000200 

.000025 

.000100 

.009000 

.003750 

.001250 

.001500 

.001500 

.  001875 

.001*25 

.002050 

.000250 

.0050 

.0138 

.0062 

.0075 

.0075 

.0100 

.0150 

.0175 

.0300 

.0725 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

-.000025 

—.000025 

.  013875 

.013900 

.  022250 

.008375 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      61,760 

JSlastic  limit  per  square  inch  of  original  section do...      31.000 

£longatk>n  per  inch  alter  rupture inch..       .2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .     .000900 

^Reduction  in  diameter  at  point  of  rapture do. . .  .134 

Kcd notion  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1  ".75  from  the  neck 

Character  of  brokeu  surface silky 

Elongation  of  inch  sections ".17,  ".20,  ".43*,  ".20 
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10-INCH   WIRE-WOUHD    BIFLE. 


2*0.  433L 

Marks,  10^.*'A' 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  Hquare 
inch. 

Pound*. 

250 

1,250 

v  2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8, 750 

.  9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12, 500 

13,000 

13,500 

14,000 

14, 500 

15,000 

15, 500 

16,000 

16,500 

16,  520 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36, 000 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000    ' 
58,000 
60,000 
62,000 
64,000 
66,000 
66,080 

Inch. 
0. 

.000175 
.000400 
.000550 
.000700 
.000875 
.001050 
.001075 
.001125 
.001200 
.001225 
.001275 
. 001300 
.001350 
.001450 
. 013750 
.015750 
.018125 
.  021750 
.025500 
.029375 
.033750 
.038750 
.045000 
. 051875 
.0625 
.0750 
.0900 
.  1125 
.1650 

Inek. 
0. 

.000175 
.000225 
.000150 
.000150 
.000175 
.000175 
.000025 
.000050 
.000075 
.000025 

.oooo:>o 

. 000025 
.000050 

.oooioo 

.012300 

.002000 

. 002375 

.  003625 

.  0O37."»0 

. 003875 

.004375 

.005000 

.006250 

.006875 

.010625 

.0125 

.0150 

.0225 

.0525 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000025 

.000025 

.000075 

.000050 

.  014175 

.014100 

i            ...... 

1 

J 

i 

1 

*  1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ' poiuids..      66,080 

Elastic  limit  per  saiiare  inch  of  original  section do...      37,000 

Elongation  per  incn  after  rupture inch..        .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do...     .001350 

-Reduction  in  diameter  at  point  of  rupture do. . .  .116 

JU'rfiictiou  in  area  after  rupture,  per  centum  of  original  section 36. 4 

Position  of rnpturc 1" .20  from  neck 

Character  or  broken  surface dull,  silky 

Elongation  of  inch  sections ".27*.  ".23,  ".17,  ".13 
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10-INCH   WIRE-WOUND   RIFLE. 

No.  4332. 
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Marks,  loy5'Ai 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Appli< 
Total. 

id  loads. 

Per  square 
incn. 

9 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,500 

11,000 

11.500 

12,000 

12,500 

13,000 

13,500 

14,000 

11,500 

15,000 

15,500 

16,000 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 

Inch. 
0. 

.000175 
.000300 
.000500 
.000675 
.000850 
.001050 
.001100 
.001175 
.001225 
.001250 
.001275 
.001325 
. 013750 
.014750 
.015625 
.017500 
.020875 
.024375 
.028500 
.033000 
.038250 
.044500 
.051250 
.060000 
.0725 
.0850 
.1100 
.1625 

Inch. 
0. 

.000175 
.000125 
,  00026% 
.000175 
.000175 
.000200 
.000050 
.000075 
.000050 
.000025 
.000025 
.000050 
.012425 
.001000 
.000875 
.001875 
.003375 
.003500 
.004125 
.004500 
.005250 
.006250 
.006750 
.008750 
.0125 
.  0125 
.0250 
.0525 

Inch. 
0. 
0. 

Inch. 
0, 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000025 

.000025 

.000100 

,000075 

.015950 

.015850 

i 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..       64,000 

Elastic  limit,  per  square  inch  of  origiuaJ  section do...        36,000 

Elongation  per  inch  after  ruptu re iuch..  .2375 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001325 

Reduction  in  diameter  at  point  of  rupture do.  .  .186 

Reduction  in  area  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rupture 1".25  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".30*,  ".28  ".16  ".11 
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10-INCH  WIBE-WOUND  BIFLB. 

Hoop  Oi. 

No.  4358. 


Marks,10  ^?'iC» 

Diaineter,".564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  4". 


1 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SneceaaiTe 

permanent 

aet. 

Remarka. 

Total. 

Per  square 
inch. 

Pouncff. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18.500 

19,000 

19,500 

19,980 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,003 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,920 

Inch. 

0. 

,  .000125 
.000300 
.000450 
.000675 
.000825 
.001025 
.001200 
.001400 
.001450 
.001525 
.001575 
.001700 
.001775 
.001950 
.002200 
.003625 
.006250 
.008500 
.010250 
.012125 
.  014125 
.016125 
.018700 
.  021250 
.0237 
.0275 
.0300 
.0350 
.0400 
.0450 
.0500 
.0550 

Inch. 
0. 

.000125 
.  000175 
.000150 
.000225 
.000150 
.  000200 
.  000175 
.000200 
.000050 
.000075 
.000050 
.000125 
.000075 
.000175 
.000250 
.001425 
.002625 
,002250 
.001750 
.001*75 
.002000 
.002- KM) 
. 002575 
.002550 
.  002450 

.oo:w 

.0025 
.0050 
.0050 
.0050 
.  0050 
.0050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.000050 

.000050 

i 

1 

1 

t 
4 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section . *. 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  surface granular,  50  per  cent;  dull  silky,  with  spongy  streak,  50  per  cent 

Elongation  of  inch  sections ".05,  ".04,  ".06,  ".11* 


79,920 

43,000 

.0650 

.  001575 

.044 

15.0 
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No.  4356. 

Marks,  ^g'0" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SuooessiTe 

permanent 

set. 

Remark*. 

ToteL 

Per  square 
incn. 

Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8.750 

10,000 

10.250 

10,500 

1,0,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

19,580 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64,000 
66.000  « 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
78.320 

Inch. 
0. 

.000175 
.000350 
.000475 
.000050 
.000800 
.001000 
.001200 
.001375 
.001425 
. 001475 
.001525 
.002100 
.  002325 
.002025 
.002825 
.003250 
.005125 
.005525 
.006750 
.010125 
.013250 
. 014750 
.019750 
.0225 
.0237 
.0275 
.0300  * 
.0325 
.  0375 
.0425 
.0475 
.0550 

Inch. 
0. 
.000175 
.000175 
.000125 
.000175 
.  000150 
.000200 
.000200 
.000175 
.  000050 
.  000050 
. 000050 
.  «XIT>73 
.  000225 
.  000300 
.  000200 
.  000425 
.001875 
.  000400 
.  001225 
.003375 
. 003125 
.  001500 
.005000 
.002750 
.0012 
.0038 
.  0025 
.0025 
.  0050 
.0050 
.0050 
.0075 

i 

oooooo 

Inch. 
0. 

Initial  load. 

« 

0. 

Elastic  limit. 

* 

Tensile  strength. 

1 

1 

1 

1 

1 

1 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section /..pounds..    78,320 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch..      .0675 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001525 

Reduction  in  diameter  at  point  of  rupture do...        .034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rapture ".20  from  the  neck 

Character  of  broken  surface granular;  dull  flaky  at  the  circumference 

Elongation  of  inch  sections ".03,  ".03,  ".05,  ".16* 


M  .v; 


£*£:*.«• 
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10-INCH   WIKE-WOUND   RIFLE. 

No.  4357. 


Marks,  ^m'0' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remark*. 

Total. 

Per  ho  uare 
incn. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11 .  000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14, 500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,220 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
72,880 

Inch. 
0. 
.000125 
.000300 
.000450 
.000650 
.000X00 
.001000 
.001200 
.  001375 
. 001425 
.001500 
.001550 
.001750 
. 002925 
.004375 
.007450 
.008500 
.009200 
.010125 
.012025 
.  014050 
. 016375 
.018000 
.020625 
.0237 
.0275 
.0300 
.0325 
.0375 
.0425 

Inch. 
0. 
.000125 
.000175 
.000150 
.000200 
.000150 
.000200 
. 000200 
.000175 
. 000050 
.000075 
.000050 
.000200 
.001175 
. 001450 
.  003075 
.001050 
.000700 
.000925 
.001900 
.002025 
.002325 
.001625 
. 002625 
.003073 
.0038 
.0025 
.0025 
.0050 
.0050 

Inch. 
0. 

/tie*. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.000025 

.000025 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section „ pounds. . 

EloHtic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastio  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  ofter  rupture,  per  cent  of  original  section  15.0 

Position  of  rupture ".95  from  the  neck 

Character  of  broken  surface oblique,  dull  leaden  surface  with  granular  streaks 

Elongation  of  inch  sections ".03,  ".04,  ".03,  ".12* 


72,880 

43,000 

.0550 

.001550 

.044 
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Hoop  C* 

No.  4333. 

Marks,  10^?»* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 

Specimen  has  a  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Povndt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

JO,  000 

10,500 

11,000 

11,500 

12.000 

12,500 

13,000 

13,210 

Pound*. 
1,000  ( 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 

31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
52,840 

Inch. 
0: 

.000150 
.000300 
.000475 
.000625 
.000775 
.001500 

.001625 

.001800 

.002300 

.002925 

.008125 

.012050 

.012925 

.014750 

.015875 

.017675 

.0225 

.0262 

.0300 

.0362 

.0400 

.0475 

Inch. 
0. 

.000150 
.000150 
.000175 
.000150 
.  000150 
.000725 

.000125 

.000175 

.000500 

.000625 

.005200 

. 003925 

.000875 

.  001825 

.001125 

.001800 

.004825 

.0037 

.0038 

.0062 

.0038 

.0075 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  below  30,- 
0U0  pounds  per  square 
inch. 

Tensile  strength. 

.000475 

.000475 

• 

.007025 

.006550 

.016050 

.009025 

i 

General  summary. 

Tensile  strength- per  square  inch  of  original  section pounds . .    52, 840 

Elastic  limit  per  square  inch  of  original  section below  30,000  pounds 

Elongation  per  inch  after  rupture inch..      . 0675 

Reduction  in  diameter  at  point  of  rupture do . . .        .  064 

Seduction  in  area  alter  rupture,  per  cent  of  original  section 21.4 

Position  of  rupture ".8  from  the  neck 

Character  of  broken  surface silky,  20  per  cent  of  area  spongy 

Elongation  of  inch  sections ".01,  ".04,  ".05,  ".14* 
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10-INCH    WIRE-WOUND   RIFLE. 


Ho.  4335. 

Marks,  "^f** 

Diameter,  ".504:. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemaxks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,500 

11,000 

11,500 

12,000 

12.500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,410 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
61,640 

Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
.  000767 
.001000 
.001067 
.001167 
.001400 
.002500 
.006000 
.009667 
.010667 
.012067 
.  013167 
.014433 
.0183 
.0217 
.0250 
.0283 
.0333 
.0383 
.0450 
.0617 
.0583 
.0700 

Inch. 
0. 

.000133 

.000167 

.000133 

.000167 

.000107 

.  000233 

.000067 

.000100 

.000233 

.001100 

. 003500 

.  003607 

.001000 

.001400 

.001100 

.  001266 

.  003867 

.0034 

.0033 

.0033 

.0050 

.0050 

.0067 

.0067 

.  0066 

.0117 

Inch. 

o. 

0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

0.  • 

■ • 4* •••■•••• 

.004733 

.004733 

. 

.012900 

.008107 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    61,640 

Elastic  limit  per  square  inch  of  original  section do. . .    31, 000 

Elongation  per  inch  after  rupture inch..      .  0967 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001067 

Reduction  in  diameter  at  point  of  rupture do...        .054 

Induction  in  area  after  rupture,  per  cent  of  original  section 18.3 

Position  of  rupture « -■ 1".60  from  the  neck 

Character  of  broken  surface,  granular,  45  per  cent;  dull  silky  with  dark-colored  blow  hole,  55  per  cent 
Elongation  of  inch  sections ".19,  ".11*.  ".OS 
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Bo.  4394. 

Mafks,10^?'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

* 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10, 7.™ 

11.000 

11,250 

11,500 

12.000 

12. 300  A 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,980 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
t      50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,920 

Inch. 
0. 

.000100 
.000300 
.000600 
.001050 
.001225 
.001275 
.001300 
.001325 
.  001375 
.001550 
.003250 
.004450 
.006000 
.007925 
.009500 
.  013750 
.016125 
.018750 
.021500 
.024500 
. 028125 
.032000 
.036500 
.041750 

Inch. 
0. 
.000100 
.000200 
.000300 
.000450 
.000175 
.000050 
.000025 
.000025 
.000050 
.000175 
.001700 
. OOIEOO 
.  001350 
.001925 
.  001575 
.004250 
. 002375 
. 002625 
.002750 
.003000 
.  003625 
.  003875 
.004500 
. 005250 

Inch. 
9. 

Initial  load. 
Elastic  limit. 

Tenaile  strength. 

0. 

.000125 

.000125 

•  I 

::::::::::::::"::"::: 

i 

i 

General  summary. 


Tenaile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do . . 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  neck 

Character  of  broken  surface silky,  spongy;  40  per  cent  of  surface  dark-colored.    Opened  cracks 

in  stem  In  vicinity  of  fracture. 
Elongation  of  inch  sections ".10*, " .04,  ".04,  ".04 

H.  Ex.  161 10 


63,020 

39,000 

.0550 

.001375 

.064 

21.4 
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10-INCH   WIRE-WOUND   RIFLE. 


No.  4334. 

Marks, "^ft* 
'  Diameter,  ".565. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 
Specimen  has  a  spongy  stem. 


Applied  loads. 


Total. 

Per  so  aare 
inch. 

Pounds. 

Pound*. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

3,750 

15,000 

5,000 

20,000 

6,250 

25,000 

6,750 

27,000 

7,000 

28,000 

7,250 

29,000 

7.500 

30,000 

7,750 

31,000 

8,000 

32,000 

8,250 

33,000 

8,500 

34.000 

8,750 

35,000 

9,000 

36.000 

9,500 

38,000 

10,000 

40,000 

10,500 

42,000 

11,000 

44,000 

11,500 

46,000 

12,000 

48,000 

12,500 

50,000 

13,000 

52,000 

13,160 

52,640 

Elongation 
per  inch. 


Inch. 


0. 


.000125 

.000300 

.000500 

.000700 

.000875 

.000950 

.003200 

.004375 

.007650 

.011150 

.012875 

.014300 

.016000 

.017750 

.0212 

.0250 

.0312 

.0350 

.0400 

.0475 

•  0666* 

..0675 

.0850 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000125 

.  000175 

.000200 

.000200 

.000175 

.000075 

.002250 

.001175 

.003275 

.  003500 

.  001725 

.  001425 

.001700 

.001750 

.003450 

.0038 

.0062 

.0038 

.0056 

.0075 

.0125 

.0075 

.0175 


Permanent 
set 


Inch. 


0. 
0. 


006550 


,016300 


Successive 

permanent 

set. 


Inch. 


0. 


.006550 


.009750 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    52,640 

Elastic  limit  per  square  inch  of  original  section do. . .    27, 000 

Elongation  per  incn  after  rupture.. inch..      .1050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000950 

Reduction  in  diameter  at  point  of  rupture do. . .        .  074 

[Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupt  ure 1".9  from  the  neck 

Character  of  broken  surface silky ;  40  per  cent  of  surface  spongy 

Elongation  of  inch  sections ".09,  ".20*,  ".07,  "J  ' 
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No.  4336. 

Marks,  10^§°» 

Diameter,  ".565. 

Sectional  area.  .25  square  inch. 

Gauged  lengtn,  3". 

Specimen  lias  a  spongy  stem. 


Applied  loads. 

Elongation 
perinea. 

Successive 

elongation 

perinoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
6.000 

5*250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
8,000 
8,500 
9,000 
9,100 

Poundi. 

1,000 

5,000 

10,000 

15,000 

20,000 

21,000 
22,000 
23,000 
24,000 
25,000 
26,000 

27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
36,000 
36,400 

0. 
.000100 
.000333 
.000500 
.001100 

.001233 

.001667 

.002033 

.003000 

.004067 

.005500 

.006833 

.009333 

.011667 

.015000 

.0200 

.0250 

.0817 

Inch. 
0. 
.000100 
.000233 
.000167 
.000600 

.000133 

.000434 

.000366 

.000967 

.001067 

. 001433 

.001333 

.002500 

.002334 

.003333 

.0050 

.4050 

.0067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  below 
20,000  pounds  per 
square  inch. 

Tensile  strength. 

.000333 

• 

.000333 

.003233 

.002900 

.010533 

.007300 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  36,400 

Elastic  limit  per  square  inch  of  original  section below  20, 000  pounds 

Elongation  per  inch  after  rupture inch..      .0600 

Reduction  in  diameter  at  point  of  rttpttrre do. . .        .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture - •- ".5  from  the  nwk 

Character  of  broken  surface silky,  45  per  cent;  balance  of  surface  dark -colored  unsound  metal, 

which  formed  the  walls  of  spongy  place  in  the  casting.    The  metal  was  spongy  at  the  opposite  end 

of  the  specimen,  with  small  blowholes  along  the  length  of  the  stem. 
Elongation  of  inch  sections ".12*,  ".03,  ".03 
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No.  4395. 

Marks,  10l£5'c» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Total. 

Per  snuare 
incn. 

Pound*. 

Pound*. 

Inch. 

Inch.    . 

250 

1,000 

0. 

0. 

!T--  '• . 

1,250 

5,000 

.000150 

. 000150 

kf. 

W(  OUU 

10.000 

.000400 

.  000250    l 

r 

5,000 

20,000 

.000700 

.000300    ' 

7,500 

30,000 

.001025 

. 000325 

8,750 

35,000 

.001225 

. 000200 

^ 

9,000 

36.000 

. 001275 

.000050 

* 

9,250 

37,000 

.001300 

.  000025 

> 

9,500 

38,000 

.001325 

.000025 

- . 

9,750 

39,000 

.  001375 

.  000050 

•  • 

10,000 

40,000 

.  001425 

.  000050 

r    «. 

10,250 

41,000 

.001450 

.  000025 

M  ,- 

10,500 

42,000 

.  001500 

.  000050 

10,750 

43,000 

.001525 

.000025 

', 

11,000 

44,000 

.001550 

. 000025 

r- 

11,250 

45, 000 

.  001575 

.000025 

^  *        -  ■ 

11,500 

46.000 

. 008250 

.  006675 

^    "    -5- 

11.750 

47.000 

.000200 

.000950 

•, 

12.000 

48,000 

.  012500 

.  003300 

*i> 

12,250 

49,000 

.014500 

.002000 

12,500 

50,000 

.  016250 

.001750 

13,000 

52,000 

.018250 

.002000 

^»    i 

13,500 

54.000 

.  021625 

.  003375 

14,000 

56,000 

.024500 

.002875 

14,500 

58,000 

.«>27900 

.  003400 

*■ 

15,000 

60,000 

.032000 

.004100 

15,500 

62,000 

.  035300 

.  003300 

\ 

16,000 

64,000 

.0425 

.0072 

16,500 

66,000 

.0475 

.0050 

*     J.  " 

17,000 

68,000 

.  0525 

.0050 

17,500 

70,000 

.0600 

.0075 

-  « 

18,000 

72,000 

.0700 

.0100 

18.500 

74,000 

.0775 

.0075 

19.000 

76,000 

.1000 

.0225 

19,500 

78,000 

.  1275 

.0275 

** 

19,710 

78,840 

.1700 

.0425 

Permanent 
aet. 


Inch. 


0. 
0. 


0. 


000025 


Successive 

permanent 

set. 


0. 


Inch. 


Remarks. 


.000025 


Initial  load. 


Elastic  limit 


Tensile,  strength. 


General  summary. 

Tensile  strength  peKsqnare  inch  of  original  section pounds..    78,840 

Elastic  limit  per  square  inch  of  original  section do...    45.000 

Elongation  per  inch  after  rapture inch..      .2125 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001575 

Reduction  in  diameter  at  jwint  of  rupture do.-.  .104 

Reduction  in  area  after  rupture,  per  c«ntof  original  section 33.5 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".13,  ".17,  ".22.  ".33* 
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No.  4393. 
Marks,  10^§«^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Elongation 
per  mob. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

260 

1,250 

2,600 

6,000 

7,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

-  12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

0. 

.000150 
.000326 
.000726 
.001060 
.001250 
.001276 
.001300 
.001326 
.001375 
.001425 
.001475 
.001500 
.001526 
.001650 
.001575 
.007500 
.009625 
.013125 
.014600 
.015500 
.018250 
.020750 
.023600 
.026600 
.030000 
.033625 
.038750 
.0425 
.0500 
.0650 
.0625 
.0725 
.0850 
.1060 
.2000 

Inch. 
0. 

.000150 

.000175 

.000400 

.000325 

.000200 

.000025 

.000025 

.000025 

.000050 

.000050 

.000050 

.000025 

.000025 

.000025 

.000025 

.005925 

.002125 

.003500 

.001375 

.001000 

.002750 

.002500 

.002750 

.003000 

.003500 

. 003625 

.005125 

. 003750 

.0075 

.0050 

.0075 

.0100 

.0125 

.0200 

.0950 

Inch. 
0. 
0. 

Inch. 

o. 

Initial  load. 

V 

Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

>* 

\ 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  oi  original  section do . . .    45, 000 

Elongation  per  inch  after  rupture inch . .      .1 550 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001575 

Reduction  in  diameter  at  point  of  rupture do . . .        .  084 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture 1".7  from  the  nock 

Character  of  broken  surface silky,  oblique;  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections ".10,  ".15,  ".23,  ".14 


10-INCn    WIRE-WOUND    RIFLE. 

Hoop  C» 
So.  1337. 
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No.  4386. 

Marks, 10^** 

Diameter,  ".564. 

-Sectional  area,  .25  square  inch* 

Gauged  length,  4". 


Applied  loads. 


Total. 


t  Per  square 
;       inch. 


Pound*. 
250 
1,250 

2,500 
5,000 
7,500 
8,750 
10,000 
10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15,500 

16,000 

16,500 

17,000' 

17,180 


Pound*. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 

42,000? 

43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
68,720 


Clon  option 
per  mob. 


Ineh. 
0. 
.000100 
.000300 
.000700 
.001025 
.001200 
. 001375 
.001425 
. 001475 
.012500 
.014200 
. 016750 
.020875 
.022450 
. 023750 
.025250 
.027250 
.029450 
.0325 
.0400 
.0450 
.0500 
.0600 
.0725 
.0825 
.1050 
.1375 
.1875 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 

.000200 

.000400 

.000325 

.000175 

.000175 

.000050 

.  000050 

.011025 

.  001700 

.  002550 

.004125 

.  001575 

.001300 

.001500 

.002000 

.002200 

.003050 

.0075 

.0050 

.0050 

.0100 

.0125 

.0100 

.0225 

.0326 

.0500 


Permanent 
set. 


Inch. 


0. 

o. 


0. 


.000025 


Saeoessiye 

permanent 

set. 


Inch. 


.000026 


Remarks. 


Initial  load. 


Elastic  limit 


I 


Tensile  strength. 


General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds ..    68,720 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

£longation  per  inch  after  rupture ". inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001475 

Reduction  in  diameter  at  point  of  rupture do...        .  114 

Reduction  in  area  after  rapture,  per  cent  of  original  section 36.4 

Position  of  rupture 2".15  from  the  neck 

Character  of  broken  surface silky,  irregular  oblique ;  opened  crack s  in  surface  of  stein 

Elongation  of  inch  sections ".19,  ".33*.  ".19,  ".15 
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No.  4338. 

Marks,  ^ft0" 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

3,  750 

5,  000 

6, 250 

7,500 

8.750 

9,000 

ft,  250 

9,  51)0 

9, 750 

10.000 

10.250 

10,500 

10, 750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,500 
12,750 
13,000 
13.250 
13.500 
14.000 
14.500 
15.000 
15,500 
16,000 
16,320 


Per  square 
incn. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20.  000 
25, 000 
30,000 
35.000 
36.000 
37,000 

38.  000 

39.  000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
65,280 


Elongation 
per  Inch. 


Inch. 


0. 


.000067 
. 0002*0 
.  000367 
.  000533 
.000700 
.000933 
.001100 
.001167 
.001267 
.001300 
.001333 
.  001367 
.  001400 
.001438 
.001533 
.001633 
.001700 
. 001733 
.001800 
.001933 
.002033 
.002200 
.  002400 
.002667 
.0029G7 
.004000 
.005567 
.007267 
.009500 
.011400 
.013667 


Successive 

elongation 

per  Inch. 


Ineh. 
>. 

.000067 
.000133 
.000167 
. 000166 
.000167 
.000233 
.000167 
.  000067 
.000100 
.000033 
.  00(1033 
.  000U34 
.000033 
.  000033 
.000100 
.000100 
.000067 
.  000033 
.000067 
.OOOrn 
.000100 
.  000167 
.000200 
.000267 
.000300 
.001033 
.001567 
.001700 
.  002233 
.001900 
. 002267 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Ituh. 


0. 


Rem  arid. 


Initial  load. 


0. 


0. 
0. 


.000033 


.000033 


.000300 


.000033 


.000267 


Elastio  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section .do.. 

Elongation  p<*r  incn  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

K*-«l  tu-tion  in  diameter  at  point  of  rupture do . . 

Kedurtion  in  area  after  rupture,  per  cent  of  original  section 

Portion  of  rupture 1"  from  the  neck 

Character  of  broken  surface granular;  20  per  cent  of  surface  occupied  by  spongy  metal 

Elongation  of  inch  sections ".  01, ".  01, ".  04* 


65,280 

47.Q00 

.0200 

001800 

.015 

4.8 
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No.  4387. 

Marks,  M^$* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

13,000 

13,600 

14,000 

14,600 

15,000 

15,600 

16,000 

16,500 

17,000 

17,360 

Poundt. 

1,000 
,      6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
'68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,440 

i  i       i 

Inek. 
0. 

.000126 
.000300 
.000575 
.000925 
.001100 
.  001275 
.001300 
.013500 
. 015375 
.018050 
.019050 
. 021075 
.023050 
.025000 
.026875 
.020125 
.0325 
.0375 
.0450 
.0500 
.0575 
.0700 
.0800 
.1000 
.1250 
.1950 

Inch. 
0. 

.000125 

. 000175 

.000275 

.000350 

.000175 

.000175 

.000025 

.  012200 

.  001K75 

.  003575 

.00KHM) 

.001725 

.  001375 

.001050 

.  001875 

.  002250 

.  003375 

.04)50 

.0075 

.0050 

.0075 

.0125 

.0100 

.0200 

.0250 

.0700 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    69,440 

Elastic  limit  per  square  inch  of  original  section do...    41,  (KM) 

Elongation  per  inch  after  rupture inch..      .2450 

Elongation  per  irfch  under  strain  at  elastic  limit do. ..  .00i:t00 

Reduction  in  diameter  at  point  of  rupture do...        .  104 

Seduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture - ".60  from  the  neck 

Character  of  broken  surface silky,  irregular,  oblique 

Elongation  of  inch  sections .'".40*,  ".24,  ".20,  ".14 


"is....,     ' . 
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No.  4339. 

Marks,  10^&c» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 

Specimen  has  spongy  stem. 


ApplW 
Total. 

m1  loads. 

Per  square 
inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Bemarks. 

Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,  750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

14, 010 

Pound*. 

1,000 
5.  000 
10,000 
15,000 
20,000 
25,000 
30,000 

31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
58,440 

Inch. 
0. 

.000200 
.000400 
.000600 
.000833 
.001067 
.001500 

.001667 
.001767 
.001833 
.002000 
.  002100 
.002400 
.002600 
.002867 
.003100 
.003267 
.003833 
. 004733 
.005833 
.007500 
.009333 
.011500 
.013667 
.016333 
.020000 

Inch. 
0. 

.000200 
.000200 
.000200 
.  000233 
. 000234 
.000433 

.000107 
.000100 
.000066 
.000167 
.000100 
.  000300 
.000267 
.000267 
.  000233 
.  00U167 
.000566 
.000900 
.001100 
.001667 
.001833 
.002167 
.002167 
.002666 
.003667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  below  30,- 
000  pounds  per  square 
inch. 

Tensile  strength. 

.000033 

.000033 

.000400 

.000367 

.000967 

.000567 

.001933 

.000966 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  58,440 

Elastic  limit  per  square  inch  of  original  section below  30, 09  pounds 

Elongation  per  inch  after  rupture inch . .     .  0267 

Keduction  in  diameter  at  point  of  rupture do.. .      .014 

Reduction  in  area  after  rupture,  per  cent  of  original  section 4. 8 

Position  of  rupture at  middle  of  stein 

Character  of  broken  surface granular,  45  per  cent;  dark  spongy,  55  per  cent 

Elongation  of  inch  sections ".00,  ".08*,  ".00 
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No.  4388. 

Marks,  1D^§°« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500. 

8,750 

9,000 

9,260 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
6*,  000 

Inch. 
0. 

.000125 
.000300 
.000675 
.001025 
.001250 
.001275 
.001326 
.000875 
.010875 
.013750 
.017750 
.019500 
.020750 
.022750 
.024750 
.027000 
.028500 
.031250 
.033125 
.036250 
.041750 
.0500 
.0550 
.0675 
.0800 
.1000 
.1350 

Inch. 
0. 

.000125 
.000175 
.000375 
.000350 
.000225 
.000025 
.000050 
.005550 
.004000 
.002X75 
.004000 
.001750 
.  001250 
.002000 
.002000 
.002250 
.001500 
.002750 
.001875 
.003125 
.  005500 
.008250 
.0050 
.0125 
.0125 
.0200 
.0350 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

f 
/ 

Tensile  strength. 



0. 

* 

: 

l 

I 

) 

General  summary. 

Tensile  strength  peT  square  inch  of  original  section pounds..    64,000 

Elastic  limit  per  square  inch  of  original  section do...    37,000 

Elongation  per  inch  after  rupture inch. .      .  1450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001325 

Reduction  in  diameter  at  point  of  rupture do ...        .  074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture ".25  from  the  neck 

giaracter  of  broken  surface,  .silky,  oblique;  contains  spongy  spot.    Opened  cracks  in  Hiirface  of  stem 
ongation  of  inch  sections ".10,  ".13,  ".14,  ".21* 


.„*£ 


:•%■»»  "r 


mnv* 


,\ 


> 


10-INCH   WIRE-WOUND   RIFLE. 


Hoop  C*. 


No.  £367. 

Marks,  10^f^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 
250 
J, 250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.500. 
17,000 
17,500 
18.000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22. 500 
23,000 
23,500 
24, 000 
24,500 
25,000 
25,500 
26,000 
26,470 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
105,880* 


Elongation 
per Inch. 


Inch. 
0. 

.000125 
.000300 
.000450 
.000650 
.000775 
.000075 
.001175 
.001300 
.001475 
.001700 
.001750 
.001800 
.001925 
.002050 
.  002150 
.  002525 
.  002775 
.007000 
.008000 
.  008500 
.  009875 
.011200 
.012400 
.  013H75 
.015275 
.017000 
.018750 
. 020575 
.022500 
.024500 
.026500 
.028500 
.031250 
.  0325 
.  0375 
.0425 
.0450 
.0500 
.0550 
.0600 
.0725 
.0825 
.1250 


Successive 

elongation 

per  Inch. 


0. 


Inch. 


. 000125 
.001)175 
.000150 
.OO02O0 
. 000125 
.  000200 
.  000200 
.000125 
.000175 
.  000225 
.  000050 

.  000050 

.000125 

.000125 

.000100 

.  000375 

.000250 

. 004225 

.001000 

.000500 

.001375 

.001325 

.001200 

.001475 

. 001400 

. 001725 

.001750 

. 001825 

.001925 

.002000 

.  002000 

.002000 

.  002750 

.001250 

.0050 

.  0050 

.0025 

.  0050 

.  0050 

.0050 

.0125 

.0100 

.0425 


Permanent 
set. 


Inch. 


0. 


0. 


0. 


0. 


Successive 

permanent 

set 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastip  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,880 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch..      .1575 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...        .  114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture ".9  from  the  neck 

Character  of  broken  surface ...fine  silky 

Elongation  of  inch  sections ".OVUVUV-S* 


r. 
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10-ItfCH   WIRE-WOUND   RIFLE, 
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No.  4379. 

Marks, 10  ^  c» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 

250 

1,250 

'2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12.000- 

12,250 

12.500 

12,750 

13,000 

13,500 

14.000 

14,500 

16,000 

15.500 

16.000 

16,500 

17,000 

17,500 

18.000 

18,500 

19.000 

19,500 

20,000 

20,420 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 

42:000 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
61,680 

Inch. 
0. 

.000100 
.000275 
:000650 
.000975 
.001175 
.001200 
.001225 
.001275 
.001300 
. 001325 
.001375 
. 001425 
.001450 
. 001525 
.000875 
.  008050 
. 013500 
.014000 
. 014750 
.015950 
.017000 
.018000 
. 020450 
. 022875 
.025500 
.0275 
.0300 
.0350 
.0425 
.0475 
.0525 
.  0575 
.0650 
.0750 
.0875 
.1000 

Inch. 
0. 

.000100 
.000175 
.000375 
.  000325 
.000200 
.000025 
.000025 
.000050 
.000025 
,000025 
. 000050 
.000050 
.  0001*25 
.  000075 
.  OOf^'vO 
.     .  001*75 
. 005450 
.000500 
.000750 
.001200 
. 001050 
.  001000 
.  002450 
. 002425 
.002625 
.0020 
.0025 
.  0050 
.0075 
.0050 
.  0050 
.  0050 
.0075 
.  OKN) 
.0125 
.0125 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

V 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    81, 680 

Elastic  limit  per  square  inch  of  original  section do. . .    43. 000 

Elongation  per  inch  after  rupture inrh . .      .  14oo 

Elongation  per  iuch  under  strain  at  elastic  limit « do...  .001450 

Reduction  in  diameter  at  point  of  rupture do...        .051 

Reduction  in  area  after  rupture,  per  cent  of  original  section IK.  3 

Position  of  rupture ".75  from  the  n»«ck 

Character  of  broken  surface granular,  flaky,  radiating  from  a  spongy  spot  at  the  circumference. 

Opened  a  series  of  cracks  along  the  surface  of  the  stem. 
Elongation  of  inch  section* ".U,  ".12,  ".14,  ".19* 
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10-INCH   WIRE-WOUND   RIFLE. 


Ho.  4406. 

Marks,  ^?^R»C« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


''Applied  loads. 

Elongation 
per  inch. 

Socoeaaive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemalfes. 

Total. 

Fer  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13.500 

14,000 

14,500 

15,000 

15,540 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,160 

Inch. 
0. 

.000075 
.000250 
.000400 
. 000575 
. 000750 
.000950 
.001000 
.001150 
.003200 
.006625 
.008800 
. 009925 
.011250 
. 012675 
. 013750 
.015250 
.  016625 
.018125 
.019500 
. 021250 
.022750 
.024625 
.026250 
.028500 
.  030250 
.033000 
.0375 
.0450 
.0525 
.0650 
.0750 

Inch. 

0. 
.000075 
.  000175 
.000150 
.  000175 
.  000175 
.  000200 
.000060 
. 000150 
. 002050 
. 003425 
.  002175 
.001125 
.001325 
.001425 
.001075 
.001500 
.  001375 
.001500 
.001375 
.001750 
.001500 
. 001875 
.001625 
.002250 
.001750 
.002750 
.0045 
.0075 
.0075 
.0125 
.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

0. 

.#.. 

r 

^      General  summary 

m 

Tensile  strength  per  square  inch  of  original  section «, pounds..    62,160 

Elastic  limit  per  square  inch  of  original  section do...    31,  (MM) 

Elongation  per  inch  after  rupture inch..       .0900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Ked  action  in  diameter  at  point  of  rupture do...        .  044 

Reduction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Fosition  of  rupture 1".25  from  the  neck 

Character  of  broken  surface 85  per  cent  granular,  15  per  cent  silky,  with  a  spongy  line  of  metal 

Elongation  of  inch  seotions ".09,  "Ol,  ".08,  ".08 


10-INCH   WIRE-WOUND   RIFLE. 
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No.  4502. 

Marks,  10Y.iC' 

Diametei,  ".564. 

Sectional  area,  .25  square  ineh. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total 

Per  square 
inch. 

permanent 
set. 

Pound*. 

250 

1.250 

2,500 

3.760 

5,000 

6,250 

7,500 

7.750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

13.000 

13,500 

14,000 

14.500 

15,000 

15,500 

16,000 

16,500 

16,860 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33.0W 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,440 

Ineh. 
0. 

.000075 
.000275 
.000450 
.000600 
.000800 
.000975 
.001000 
.001025 
.  001050 
. 001075 
.001100 
.001150 
.001200 
.001225 
.001250 
.001275 
. 001300 
.001325 
.001375 
.001500 
.021250 
.022275 
.023750 
.026000 
.028000 
.030875 
.0375 
.0425 
.0500 
.0550 
.0675 
.0775 
.1000 
.1300 
.2225 

Inch. 
0. 

.000075 

.000200 

.000175 

.000150 

.000200 

. 000175 

.000025 

.000025 

.000025 

.000025 

.000025 

.000050 

.000050 

.000025 

.000025 

.000025 

.000025 

.000025 

.000050 

.000125 

.019750 

.001025 

. 001475  . 

.002250 

.002000 

.  002875 

.006625 

.0050 

.0075 

.0050 

.0125 

.0100 

.0226 

.0300 

.0925 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.000025 

.000025 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    67, 440 

Elastic  limit  per  square  inch  of  original  section do. . .    43. 000 

Elongation  per  inch  after  rupture * inch..      .2450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001375 

Seduction  in  d  iameter  at  poin  t  of  rupture - do . . .       .004 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.6 

Position  of  rupture 2".  15  from  the  neck 

Character  of  broken  surface.. ..granular,  60  per  cent;  silky,  40  per  cent.    Opened  cracks  in  surface 

of  stem. 
Xlongationof  inch  section* ".22,  ".25,  ".32*,  ".19 
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10-INCH    WIRE- WOUND   RIFLE. 


No.  4305. 


Marks,  10^$c* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

J,  250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14.250 

14.500 

14,750 

15,000 

15.500 

16,000 

16.  500 

17,000 

17, 500 

18, 000 

18,500   . 

19.000 

19.500 

20,000 

20,500 

21,000 

21,500 

22.000  • 

22,500 

22,930 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
91,720 

Inch. 
0. 

.000075 
.000275 
.000475  ' 
.000600 
.000775 
.000925 
.001075 
.001275 
.001475 
.001675 
.001725 
.  001775 
.001925 
.002075 
.002375 
.003550 
.004750 
.006500 
.007750 
.008625 
.009550 
.011125 
.012250 
.013525 
.015500 
.0175 
.0200 
.0225 
.0237 
.0250 
.0262 
.0275 
.0300 
.0312 
.0325 

Inch. 
0. 
.000075 
.000200 
.000200 
.000125 
.000175 
.000150 
.000150 
.000200 
.000200 
.000200 
.000050 
.000050 
.000150 
.000150 
.000300 
.  001175 
.001200 
.001750 
.001250 
.000875 
.000925 
.001575 
.001125 
.001275 
.001975 
.0020 
.0025 
.0025 
.0012 
.0013 
.0012 
.0013 
.0025 
.0012 
.0013 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

• 

V 

Elastic  limit. 

4. 

Tensile  strength. 

0. 

0. 

0. 

0. 

' 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,720 

Elastic  limit  per  square  inch  of  original  section do. ..    52,000 

Elongation  per  inch  after  rupture inch . .      .  0350 

Elongation  per  inch  under  strain  at.  elastic  limit  ...  v do...  .001775 

Keduction  in  diameter  at  point  of  rupture *. do...        .014 

Reduction  in  area  after  rupture,  per  cent  of  original  section 4.8 

Position  of  rupture ,. ".15  from  the  neck 

Character  of  broken  surface granular;  small  spongy  spots  near  the  circumference 

Elongation  of  inch  sections ".04*,  ".03,  ".04,  ".03 


10  INCH   WIRE-WOUND   RIFLE, 
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No.  4404. 

Marks/0  W' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


»m 


•  ! 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,260 


Per  square 
Inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,040 


Elon  Ration 
per  inch. 


Inch. 
0. 

.000125 
.000300 
.000475 
.000650 
.000825 
.001050 
. 001125 
.001200 
.001250 
.001850 
.002800 
.  005275 
.006250 
.  007375 
.008200 
.000875 
.  010750 
.012375 
.013400 
.014925 
.016200 
.017625 
.019000 
. 020500 
.021875 
. 023950 
.025250 
. 027525 
.0300 
.0375 
.0450 
.0500 
.0575 
.0675 
.0750 
.0950 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000125 
.000175 
.000175 
.000175 
.000175 
.000225 
.000075 
. 000075 
.000050 
.000100 
.001450 
.002475 
.000975 
.001125 
.000825 
.  001675 
. 000875 
.001625 
.001025 
.  001525 
.001275 
.  001425 
.001375 
.  001500 
.001375 
.0020"  5 
.001300 
. 002275 
.002475 
.0075 
.0075 
.0050 
.0075 
.0100 
.0075 
.0200 


Permanent 
set. 


Inch. 


0. 
0. 


000025 


Successive 

permanent 

set. 


Remarks. 


Inch. 


000025 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


General  summary. 


69,040 

33.000 

.1175 

001250 

.064 


Tensile  strength  per  square  inch  of  original  section pounds. 

ISlastio  limit  per  square  inch  of  original  section ;do . . 

Elongation  per  inch  alter  rupture "jen  • 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Redaction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section - 21.4 

Position  of  rupture •    1'.17  from  the  neck 

Character  of  broken  surface granular;  opened  cracks  in  surface  ot  stem  in  vicinity  of  place  of 

rupture. 
)Ik»g«tion  of  Inch  Motions ... ".20*.  "0»,  ".08,  ".10 

H,  Ex,  161 — 41 
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10-INCH   WIRE-WOUND   RIFLE. 
No.  4381. 


Marks,  10WTffcc» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


■mf    f 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9.500 

9.  750 

10.000 

10.250 

10,500 

10,  750 

11.000 

11.250 

11.500 

11.750 

12.000 

12.  250 

12,500 

12, 750 

13,000 

13. 250 

13,500 

1-1, 000 

14,500 

15.000 

16, 500 

10,000 

16.500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

21,030 


Per  no nare 
inen. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30, 000 
35.000 
36,000 
37.  000 
38.000 
39.000 
40,000 
41.000 
42,  000 
43, 000 
44.000 
45.000 
46,000 
47, 000 
48,000 
49.000 
50,  000 
51,000 
52,  000 
53.000 
54,000 
56,000 
58,00t> 
60.000 
62,000 
04, 000 
06.000 
68,000 
70,000 
72.  000 
74,  000 
76,000 
78,000 
80,000 
84,120 


Elongation 
per  inch. 


Inch. 


0. 


.000125 

.000300 

.  000700 ( 

.00  J  025 

.001200 

.001225 

.001250 

.001275 

.001300 

.001350 

.001400 

. 001150 

.001475 

.  001500 

.001550 

.001575 

.  001600 

.  001675 

.001750 

.008375 

.011200 

.013000 

.013300 

.014175 

.015750 

.  017550 

. 019275 

. 021675 

. 023750 

.  026000 

.  028500 

.031250 

.0350 

.0400 

.0450 

.0500 

.0550 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000125 
.000175 
.000100 
.  000325 
.000175 
.  000025 
. 000025 
.  000025 
.  (100025 
.  000U50 
.000050 
.  000050 
.  000025 
.000025 
.  GtMK)50 
.000025 
.  0001125 
..  000075 
. 000075 
.  0lHi625 
.  002825 
.001800 
.  000300 
.  000875 
.001575 
.001800 
.001725 
.  0024(H) 
.  002075 
.  002250 
.  002500 
.  002750 
.  OO'I750 
.0050 
.0050 
.  0050 
.0050 


Permanent 
Bet. 


Inch. 


0. 
0. 


.000025 


.000026 


Successive 

permanent 

set. 


Inch. 


0. 


000025 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..     84. 120 

Elastic  limit  per  square  inch  of  original  section do. . .     47, 000 

Elongat  ion  per  inch  after  rupture inch . .      .  0525 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...        .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8. 4 

Position  of  rupture 2"  from  the  neck 

Character  of  broken  surface granular,  radiating  from  a  spongy  spot  at  the  circumference 

Elongation  of  inch  sections , ".05,  ".05,  ".©a,  ».0$ 
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No.  4501. 


Marks,  ™  £  *  <?» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch 

Successive 

elongation 

per  inch. 

Inch. 
0. 

.000100 
.000200 
.  000200 
.  000175 
.000200 
.000200 
,000050 
.000050 
.000050 
.000075 
.000150 
.000175 
.000900 
. 002425 
.001300 
.003000 
.0O1500 
.  001250 
. 000*75 
.001875 
.  001625 
.001875 
.001500 
.  002000 
.001875 
.  002:575 
.0035 
.0073 
.0075 
.0075 
.0075 
.0150 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7.500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9.750 

10,000 

10.250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35.000 
36.000 
37,000 
38,000 
39.000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 

Inch. 
0. 

.000100 
.000300 
.000500 
. 000675 
.000875 
.001075 
.001125 
.001175 
. 001225 
.001300 
.001450 
.001625 
.  002525 
.004950 
.006250 
.009260 
.0137*0 
.015000 
.015875 
.017750 
. 019375 
.021250 
. 022750 
. 024750 
. 026025 
.020000 
.  0325 
.0400 
.0475 
.  0550 
.  0025 
.0775 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

/ 

Tensile  strength. 



.000025 
.000050 

.000025 
.000025 

.000275 

000225 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    62,000 

Elastic  limit  per  square  inch  of  original  section do. . .    34, 000 

Elongation  per  inch  after  rupture inch . .      .  0775 

Elongation  per  inch  under  strain  at  clastic  limit do...  .001300 

Reduction  in  diameter  at  point  of  rupture do. . .        .  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rupture  . , ".15  from  the  neck 

Character  of  broken  surface granular,  spongy  spot  at  the  circumference  10  par  cent 

Elongation  of  inch  sections , ,...".09*,  ".06,  ".07,  ".09 
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10-INCH    WIRE-WOUND   RIFLE, 

ffa  4306, 


Marks,  10^£>c' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,260 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10.000 
11.250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,520 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
106,080 

Inch. 
0. 
.000200 
.000400 
.000550 
.000725 
.000925 
.001075 
.001250 
.001425 
.001575 
.001750 
.  001775 
.001800 
.001850 
.001900 
.002200 
.003000 
.003950 
.005450 
.008000 
.008775 
.010000 
.011000 
.012500 
.  013925 
.015450 
.017000 
.018725 
.020500 
. 021875 
.023950 
.026200 
.028000 
.0300 
.0312 
.0350 
.0400 
.0450 
.0475 
.0500 
.0550 
.0675 
.0750 
.0950 

Inch. 
0. 
.000200 
.000200 
.000150 
. 000175 
.000200 
.000150 
.000175 
.  000175 
.000150 
.  000175 
.  000025 
.000025 
.000050 
.000050 
.000300 
.000800 
.000950 
.001500 
.002550 
.000775 
. 001225 
.001000 
.001500 
.001425 
. 001525 
.001550 
.  001725 
. 001775 
,001375 
.002075 
.002250 
.001800 
.0020 
.0012 
.0038 
.0050 
.0050 
.0025 
.0025 
.0050 
.0125 
.0075 
.0200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

I 

i 

i 

0. 

0. 

.000025 

.000025 

1 

Elastic  limit. 

1 

Tensile  strength. 

1 

i 

i 

; 

« 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  square  inoh  of  original  section do.. 

Elongation  per  inch  after  ru  pture inoh . 

Elongation  per  inoh  under  strain  at  elastio  limit do. . 

Reduction  in  diameter  at  point  of  rupture. do . . 

Reduction  in  area  after  nip  ture,  per  cent  of  original  section 

Position  of  rupture i ".60  from  the  neck 

Character  of  broken  surface granular;  dull  silky  spot  near  the  circumference 

Elongation  of  inch  sections.,, , ".07,".09,".10,".14* 


106,080 

54,000 

.1000 

.001900 

.044 

15.0 


10-INCH   WIRE-WOUND   RIFLE. 

No.  4380. 

Marks,  l0g$  c« 

Diameter/".564. 

Sectional  area,  J25  square  inch. 

Gauged  length,  4". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

.    Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
56,720 

Inch. 
0. 

.000075 
.000275 
.000675 
.001025 
. 001275 
.001825 
.001450 
.001650 
.001800 
.002675 
.003300 
.004000 
.005250 
.011250 
.012500 
. 013760 
.014925 
.016000 
.017000 
.018500 
.021500 
.024250 
.029000 

Inch. 
0. 
.000075 
.000200 
.000400 
.000350 
.000250 
.000060 
.000125 
.000100 
.000250 
.000875 
.000625 
.000700 
.001250 
.006000 
.001250 
.001250 
.001175 
.  001075 
.001000 
.001500 
.003000 
.002750 
.004750 

Inch. 
0. 
0. 

Inch. 
0. 

• 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.001200 

.001200 

* 

\ 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    56,720 

Elastic  limit  per  square  inch  of  original  section do . . .    36, 000 

Elongation  per  inch  after  rapture inch . .      .  0300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001325 

Reduction  in  diameter  at  point  of  rupture - do . . .        .  044 

Seduction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rupture 1".5  from  the  neck. 

Character  of  broken  surface spongy;  color  varies  from  light  tttcel  color  to  black;  opened  cracks  in 

stem. 
Elongation  of  inoh  sections ".02,  ".05*,  ".02,  ".03 
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10-INCH   WIRE-WOUND   RIFLE. 
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No.  4406. 

Marks,  10^$c- 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

Total. 

1'er  square 
inon. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52, 000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
64,160 

Inch. 
0. 
.000100 
.000275 
.000450 
^000600 
.000800 
.001050 
.001100 
.001150 
. 001250 
.001300 
.001400 
.003725 
.004950 
.006375 
.007400 
.008625 
.009700 
.011000 
.012000 
. 013200 
.  014250 
.0L5875 
.017000 
.018625 
.019875 
.021250 
.024750 
.028375 
.0325 
.0400 
.0450 
.0500 
.0575 

• 

Inch. 
0. 
.000100 
.000175 
.000175 
.000150 
.000200 
.000250 
.000050 
.000050 
.000100 
.  000050 
.000100 
. 002325 
. 001225 
.  001425 
. 001025 
.001225 
.001075 
. 001300 
.001000 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000025 

.000025 

Elastic  limit 



Tensile  strength. 

.  001O50 
.001625 

.  001 125 
.  001025 
.001250 
.  001375 
.  003500 
.  003625 
.004125 
.0075 
.  0050 
.0050 
.0075 

1 

General  summary.  ' 

Tensile  strength  per  square  inch  of  original  section pounds..    64. 160 

Elastic  limit  per  square  inch  of  original  section do...    35,000 

Elongation  per  inch  after  rupture inch . .      .  0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do. . .        .  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11. 6 

Position  of  rupture "  .25  from  the  neck 

Character  of  broken  surface granular,  small  hole  near  the  circumference 

Elongation  of  inch  sections ".64,  ".04,  ".05,  ".11* 


10-INCH   WIRE-WOUND   RIFLE. 
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No.  4503. 

Marks,  10^gc« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 


Total. 


Pounds. 

230 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000* 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17,840 


Per  square 


sou 
lcn. 


iuc 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,090 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,360 


Elongation 
per  inch. 


Inch. 
). 

.000100 
.  000300 
.000475 
.000050 
.000775 
.000950 
.000975 
.001Q25 
.001050 
.001075 
.001100 
.001150 
.001200 
.001225 
.  001275 
.001300 
.  001325 
. 001350 
.001400 
.001450 
.001500 
.018500 
. 019625 
.021250 
.022925 
.025000 
.0300 
.0350 
.0425 
.0475 
.0525 
.0650 
.0750 
.0875 
.1050 
.1450 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000100 

.  000200 

.000175 

.000175 

. 000125 

.000175 

.000025 

.000050 

.  000025 

. 000025 

.  000025 

.  000050 

.000050 

. 000025 

.000050 

. 000025 

.  000025 

.000025 

.000050 

.000050 

.000050 

.017000 

.001125 

. 001625 

.  001675 

.002075 

.0050 

.  0050 

.0075 

.0050 

.0050 

.  0125 

.0100 

.  0125 

.0175 

.0400 


Permanent 
set. 


Itieh. 


4). 
0. 


Successive 

permanent 

set. 


Inch. 


Bemarks. 


Initial  load. 


0. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,360 

Elastio  limit  per  square  inch  of  original  section do. . .    45. 000 

Elongation  per  inon  after  rupture inch . .      .  2700 

Elongation  per  inch  under  strain  at  elastic  limit do...  . 001500 

Seduction  In  diameter  at  point  of  rupture do...        .  164 

Reduction  in  area  after  rupture,  percent  of  original  section 49.7 

Position,  of  rupture ".7  from  the  neck 

Character  of  broken  surface silky 

Ekmgation  of  inoh  sections ".21,  ".21,  ".22,  ".44* 
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10-INCH   WIRE- WOUND  ,  RIFLE. 


TABULATION  OF  TENSION  SPECIMENS  FROM   10-INCH   WIRE-WOUND 

RIFLE  No.  1. 


4325 
4326 

4327 

4328 

4329 
4368 

4370 
4369 

4330 
4331 
4332 

4358 


4356 
4357 

4333 
4335* 


4394 
4334 
4336* 


4395 
4393 

4337* 

4386 
4338* 

4387 
4339' 


4388 
4367 
4379 
4405 


4502 

4365 

4404 
4381 
4501 

4366 

4380 
4406 
4503 


. .  .do 
...do 


..do 

Trunnion  hoop 

..do 

..do 


Hoop  At 

..do 

..do    ........ 

Hoop  C| 


..do 
..do 


Hoop  C». 
do  ... 


.do 

.do 

do 


. ...do do  . . . . 

do Outside. 

Hoop  C3 ;  Inside  .. 


Location 

ofspeci- 

lnens. 


Middle  ... 

Outside. 

Middle.. 

Inside  .. 

Middle.. 
, . . do 


Outside 
...do  ... 


Middle.. 
Inside  . . 

Outside . 
Middle.. 

Inside  . . 
Outside . 
Middle.. 
Inside  . . 


Outside. 
Middle.. 

Inside  .. 
. . .  do 


Elastic 

limit  per 

square 

inch. 


. .  .do  . .. 
Middle. 

..do  ... 


..do 
..do 

..do 
..do 


. ..  .do  . .. 
Hoop  C8 
. ..  .do ... 
do ... 


..do 

..do 

..do 
..do 
..do 

..do 

..do 
..do 
..do 


. .  .do 

Outside 

. . .  do  ... 
Middle. 


...do  — 
Inside  ., 
...do  — 
. .  .do  — 


...do 

Outside . 

...do 

...do  .... 
...do 

Middle.. 

...do 

...do 

. . . do 


Pounds. 
39,000 

33,000 

39,000 

40,000 

40,000 
37,000 

39,000 

41,000 

38,000 
47,000 

49,000 
50,000 

31.000 
37.000 
36,000 
43. 000 


43,000 
43,000 

!  t30,000 
31,000 


39,000 

27,000 

120,000 


45,000 
45,000 
38,000 

42.000 
47,000 

41,000 
t30,000 


37,000 
52,000 
43, 000 
31,000 


43,000 

53, 000 

33.000 
47,000 
34,000 

54,000 

36,000 
35,000 
45,000 


Tensile 
strength  EU>n^ 


per 

square 

inch. 


Pounds. 
89,480 

92,000 

94,000 

-94,960 

72,400 
66,400 

67,920 

70,960 

67.6*0 
88,680 

90,960 
86,000 

61.760 
66,080 
64.000 
79, 920 


78,320 
72,  880 

52.840 
61, 640 


63, 920 
52.  640 
36,400 


78,840 
80,000 
69,640 

68,720 
65,280 

69,440 
58,440 


64,000 

105,880 

81,680 

62,160 


67,440 

91,720 

69.040 
84, 120 
62,000 

106,080 

56,720 
64,160 
71,360 


tion. 


Peret. 
14.7 

13.3 

12.3 

10.0 

25.7 
9.3 

7.3 

9.7 

6.*7 
10.3 

12.5 
11.8 

25.0 

20.0 

23.8 

6.5 


6.8 
5.5- 

6.8 
9.7 


5.5 

10.5 

6.0 


21.3 

15.5 

2.7 

21.5 
2.0 

24.5 
2.7 


14.5 

15.8 

14.0 

9.0 


24.5 

3.5 

11.8 
5.3 
7.8 

10.0 

3.0 

6.0 

27.0 


Con- 
traction 
of  area. 


Peret. 
36.4 

21.4 

33.5 

18.3 

57.0 
18.3 

8.4 

11.6 


8.4 
21.4 

27.6 
24.6 

41.9 
36.4 
54.6 
15.0 


11.6 
15.0 

21.4 
18.3 


21.4 
24.6 
27.6 


33.5 

27.6 

4.8 


Appearance  of  fracture. 


Dull  silky, 85  percent; 

granular,  15  per  cent. 
Granular;   dull,    silky 

spot. 
Granular,  60  per  cent; 

silky,  40  per  cent. 
Gramilar,  80  per  cent; 
dull  silky,  20  per  cent. 
Silky. 
Granular:  Mow  hole  1 

inch  diameter. 
Granular;  blowhole 


'.08 


.30. 


Granular;  small  blow- 
holes. 

Granular;  spongy  spot. 

Silky,  oblique,  light  col- 
ored spots. 

Dull  silky,  oblique. 

Granular,  55  per  cent; 
dull  silky,  45  percent. 

Silky. 

Dulf  silky. 

Silky. 

Granular,  50  per  cent; 
dull  silky  and  spong3\ 
50  per  cent. 

Granular  and  dull  flaky. 

Dull  leaden  and  granu- 
lar. 

Silky  and  spongy. 

Granular,  45  par  cent; 
dull  silky,  with  blow- 
hole, 55  ]>er  cent. 

Silkv.  spongy. 
Do. 

Silky.  45  per  cent;  bal- 
ance dark,  unsound 
metal. 

Silky,  oblique. 
Do. 

Granular,  10  per  cent; 
spongy  spots. 
36. 4    |  Silky,  irregular. 
4.8       Granular;  20  per  cent 
spongy. 

Silky,  irregular. 

Granular,  45  per  cent; 
dark  spongy,  55  per 
cent. 

Si  iky,  oblique,  spongy. 

Fine  silky. 

Granular,  flaky. 

Granular,  85  per  cent; 
silky,  spongy,  15  per 
cent. 

Granular,  60  per  cent; 
silky,  40  per  cent. 

Granular;  small  spongy 
spots. 

Granular. 


49.7 

4.8 


24.6 
36.4 
18.3 
15.0 


30.6 
4.8 


21.4 

8.4 

11.6 

15.0 

15.0 
11.6 
49.7 


Granular;  spongy  spot. 
Granular;    10  per  cent 

spongy. 
Granular ;    dull    silky 

spot. 
Spongy. 
Granular. 
SUky. 


t  Below. 


Jacket  specimens  3  inches  long,  .564  inch  diameter.  Hoop  speci- 
mens 4  inches  long,  .564  inch  diameter,  except  those  with  *,  which  had 
3  inch  stems. 


I*- 
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Oast-Iron  Trial  Cylinder. 


No.  4411. 


Marks,  t  c,». 

Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
incn. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,900 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,520 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,520 

Inch. 
0. 
.000050 
.000085 
. 000140 
.000185 
.000240 
.  000290 
.000340 
.000395 
.000445 
.000505 
. 000560 
.000610 
.000680 
.000745 
.000810 
. 000875 
.000950 
. 001025 
.001105 
.001200 
. 001305 
.001410 
.001530 
.001685 
.0018115 
.002010 
.002275 
.002560 
.002950 

Inch. 
0. 
.000050 
. 000035 
.  000055 
.000045 
.  000055 
.  000050 
. 000050 
.  000055 
. 000050 
.  000060 
.  000055 
.000050 
.  000070 
.000065 
. 000005 
.  000065 
. 000075 
. 000075 
. 000080 
. 000005 
.000105 
.000105 
.  000120 
.000155 
.000150 
.000175 
.  000205 
. 000285 
.000390 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

■ 

i 

Tensile  strength. 

0. 

.000020 

.000020 

.000060 

.000040 

.000155 

.000095 

. 000240 

.000085 

.  000335 

.000095 

.000505 

.000170 

.000815 

. 000310 

.001340 

.000525 

Fractured  6J  inches  from  the  neck. 
Appearance  uniform  grannlar. 


• 
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Oast-Iron  Trial  Cylinder. 


No.  4411. 


Marks,  t  c,». 

Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Length  of  stein,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,520 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,520 

Inch. 
0. 

.000050 
.000085 
. 000140 
.000185 
. 000240 
. 000290 
.  000340 
.  000395 
.000445 
. 000505 
.000560 
. 000010 
.000680 
.000745 
.000810 
.000875 
.000950 
. 001025 
.001105 
.001200 
. 001305 
.001410 
.001530 
.  001685 
.001835 
.002010 
.002275 
.002560 
.002950 

Inch. 
0. 
.000050 
. 000035 
.  000055 
.000045 
. 000055 
. 000050 
. 000050 
.  000055 
. 000050 
.000060 
.  000055 
.000050 
. 000070 
.  000065 
.000005 
. 000065 
. 000075 
. 000075 
.  000080 
. 000095 
. 000105 
.000105 
.  000120 
.000155 
.000150 
.000175 
. 000205 
. 000285 
.000390 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

■ 

i 

Tensile  strength. 

0. 

. 000020 

.000020 

.000060 

.000040 

. 000155 

.000095 

.  000240 

.000085 

.  000335 

.000095 

.000505 

.000170 

.000815 

.000310 

.001340 

.000525 

Fractured  6J  inches  from  the  neck. 
Appearance  uniform  granular. 


.1**'' 
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No.  4412. 


Marks,  t  c„. 

Diameter,  1".135. 

Sectional  area,  1.01  square  inch. 

Length  of  stem,  19".5. 

Gauged  length,  163". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sq  uare 
inch. 

Poundt. 

1,010 

2,020 

3,030 

4,040 

6,060 

6,060 

7.070 

8.080 

9,090 

10,100 

11.110 

12,120 

13,130 

14, 140 

15,150 

16,160 

17,170 

18,180 

19, 190 

20,200 

21,210 

22,220 

23,230 

24,240 

25,260 

26,260 

27,270 

28,280 

29,200 

30.300 

35,080, 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

34,730 

Inch. 
0. 
.000042 

.000078 
.000132 
.000186 
.000234 
.000288 
.000336 
,.000378 
.000432 
.000486 
.000646 
.000606 
.  000666 
.000726 
.000786 
.000846 
.000912 
.001002 
.001080 
.001188 
.001272 
.001386 
.001500 
.001662 
.  001860 
.002034 
.002232 
.  002622 
.002880 

Inch. 
0. 
.000042 
.000036 
.000054 
.000054 
.000048 
.000054 
.000048 
.000042 
.000054 
.000054 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000066 
.000090 
.000078 
.000108 
.000084 
.000114 
.000114 
.000162 
.000198 
.000174 
.  000198 
.000390 
.000258 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000006 

.000006 

.000054 

.000048 

- 

.000132 

.000078 

.000216 

.000084 

.000312 

.000096 

.000528 

.000216 

.000792 

.000964 

.001302 

.000510 

Fractured  6  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  930. 
Marks,  t  c,«. 

Length,  10".5. 

Diameter,  1".120. 

Sectional  area,  .985  square  inch. 

Ganged  length,  6". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

985 

1,970 

2,965 

3,940 

4,925 

5,910 

6,895 

7,880 

8,865 

9,850 

10,835 

11,820 

12.805 

13,790 

14,775 

15,760 

16,745 

17,730 

18,715 

19,700 

20,685 

21,670 

22,655 

23,640 

•24,625 

25,610 

26,595 

27,580 

28,566 

29,550 

30,536 

81,520 

32,505 

33,490 

34,475 

35,460 

36,445 

37,430 

38,415 

39,400 

40,385 

41,370 

42,355 

43,340 

"'SI 
58,320 

Founds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
^7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
59,210 

Inch. 
0. 

.000017 
.000033 
.000050 
.000083 
.000133 
.000167 
.000200 
.000233 
.000317 
.000367 
.000400 
.000433 
.000467 
.000500 
.000567 
.000633 
.000067 
.000717 
.000767 
.000833 
.000900 
.000933 
.000983 
.001050 
.001117 
.001200 
.001250 
.001333 
.  001417 
.001550 
.001633 
.001783 
.001950 
.002133 
.002417 
.002667 
.003000 
.003283 
.003717 
.004250 
.004617 
. 005117 
.005500 
.005633 

Inch. 
.0 

.000017 
.0000)6 
.000017 
.OU0O33 
.000050 
.000034 
.000033 
.000033 
.000084 
.000050 
.000033 
.000033 
.000034 
.000033 
.000067 
.  000066 
.000034 
.000050 
.000050 
.000066 
.000067 
.000033 
.000050 
.000067 
.000067 
.000083 
.000050 

.ooooai 

.000084 
.000133 
.000083 
.000150 
.000167 
.000183 
.000284 
.000250 
.000333 
.000283 
.000434 
.000533 
.000367 
.000500 
.000333 
.000333 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.000017 

.000017 

.000033 

.000016 

.000067 

.000034 

.000083 

.000016 

.000133 

.000050 

.000250 

.000117 

.000717 

.000467 

.002063 

.001366 

.004017 

.001934 

Failed  by  triple  flexure. 
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No.  931. 


Marks,  t  c,».    , 

Lengtli,  10".& 

Diameter,  1".118. 

Sectional  area,  .983  square  inch. 

Gauged  length,  6". 


Applii 
Total. 

jd  loads. 

Compres- 
sion per 
inch. 

Ineh. 
0. 
.000017 
.000033 
.000050 
.000083 
.  000133 
.000183 
.000233 
. 000283 
. 000317 
. 000383 
.000433 
. 000483 
.000517 
.000567 
.00«617 
.000667 
.000700 
.000750 
.000800 
.000867 
.000750 
.000983 
. 001033 
.001100 
.001183 
.001267 
.001317 
.001383 
.001500 
.001583 
.001700 
.001833 
.001983 
.002200 
. 002417 
.002750 
.003083 
.003483 
.003917 
.  004333 
.004817 
.005417 
.005800 
.006350 

Successive 
compres- 
sion per 
inch. 

Inch. 
0. 
.000017 
.000016 
.000017 
.000033 
.000050 
.000050 
.000050 
.  000050 
.  000034 
.000066 
.  000050 
.000050 
.  00tH)34 
. 000050 

.000050 
.  000050 

.  000033 

.000050 
.000050 
.000067 
.000083 
.  000233 
.000050 
.000007 
.000083 
.000084 
.000050 
.000066 
.000117 
.000083 
.000117 
.0001:3,1 
.000150 
. 000217 
.000217 
.  000333 
.000333 
.000400 
.000434 
.000416 
.000484 
.000600 
.000383 
.000550 

Permanent 
set. 

Sneer  ssive 

permanent 

set. 

Remarks. 

Per  square 
inch. 

Pounds. 

983 

1,966 

2,949 

3, 932 

4,915 

5,898 

6,881 

7,864 

8,847 

9,830 

10,813 

11,796 

12,779 

13, 762 

14, 745 

15,728 

16.711 

17.694 

18,  677 

19,660 

20,643 

21,626 

22, 609 

23,592 

24,575 

25.558 

26, 541 

27,524 

28.507 

29,490 

30,473 

31,456 

32,439 

33,422 

34,405 

35,388 

36, 371 

37,354 

38,337 

39,320 

40,303 

41,286 

42,269 

43, 252 

44,235 

56,130 

PoundU. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22, 000 

23,000 

24,000 

'  25,000 

26.000 

27.000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

69,140 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

i 

• 
Ultimate  strength. 

.000017 

.000017 

.000033 

.000016 

.000033 

0. 

.000067 

.000034 

.000150 

.000083 

.000250 

.000100 

.000733 

.000483 

.002250 

.001417 

.004483 

.002233 

Failed  by  triple  flexure. 


A 
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S 


Ko.  932. 

Marks,  t  c,« 

Length,  10".5. 

Diameter,  1".136. 

Sectional  area,  1.01  square  inch. 

Ganged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,010 
2,020 
3.030 
4,040 
5,050 
6,060 
7,070 
8,080 
9,090 
10,100 
11,  no 
12,120 
13, 130 
14, 140 
15, 150 
16.160 
17, 170 
18,180 
19.190 
20,200 
21,210 
22,220 
23,230 
24,240 
25,250 
26.260 
27.270 
28,280 
29,290 
30,300 
31,310 
32,320 
38,330 
34,340 
35,350 
36,360 
37,370 
38,380 
39,390 
40,400 
41,410 
42,420 
43,430 
44,440 
45,450 
60,900 


Per  square 
incn. 


Poundt. 
1,000 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24.000 
25,000 
26. 000 
27.000 
28.000 
29, 000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
60,300 


Compres- 
sion per 
inch. 


Inch. 
0. 

.000017 
.000033 
.000067 
.000100 
.000150 
.000200 
.000250 
.000317 
.000350 
.000400 
.000433 
.000483 
.000533 
.000567 
.000650 
.000700 
.000733 
.000783 
.000850 
.000917 
.000967 
. 001033 
. 001083 
.001167 
.001233 
.001300 
.  001350 
. 001417 
.001500 
.001600 
.001717 
. 001833 
.001983 
.002167 
.002483 
.002633 
.002883 
. 003250 
. 003733 
.004083 
.004550 
.005083 
.005550 
.006133 


Successive 
compres- 
sion per 
inch. 


Inch. 
). 

.000017 
.000016 
.000034 
.000033 
.000050 
.000050 
.000050 
.000067 
.000033 
.000050 
.000033 
.000050 
.000050 
.000034 
.000083 
.000050 
.000033 
.000050 
.000067 
.000007 
.000050 
.000066 
. 000050 
.000084 
. 000006 
.000067 
.000050 
.000067 
.000033 
.000100 
.000117 
.  000116 
.  000150 
.000184 
.000316 
.000150 
.000250 
.  000307 
.000483 
.000350 
.000467 
.000533 
.000467 
.000583 


Inch. 
0. 


Permanent 
set. 


0. 


000017 


.000050 


Successive 

permanent 

set. 


Inch. 


0. 


000017 


000033 


.000067    i      .000017 


000117 


000050 


.000250 


.000817 


.002000 


.004167 


000133 


.000567 


.001133 


002167 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure* 
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12-inch  b.  l.  rifled  mortars. 
/      Cast-Iron  Body  No.  1. 
No.  4549. 


Marks,  12**>T** 
Diameter,  1/V.128. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  men. 

Successive 

elongation 

per  inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bern  arks. 

Total. 

Per  square 
Inch. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000   ' 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27.000 

26,000 

30,040 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

30,040 

Inch. 
0. 

.000035 
.000085 
.000135 
.000185 
.000235 
.000290 
.000345 
.000400 
.000455 
.000510 
.000565 
.000035 
.000700 
.000755 
. 000835 
.000905 
.000970 
.001050 
.  001140 
.001240 
.001340 
.001455 
.001590 
. 001735 
.001900 
.002065 
.002330 

Inch. 

0. 

.000035 
.000050 
.000050 
.000050 
.000050 
.  000055 
.000055 
.000055 
.000055 
.000055 
.000055 
.  00<X>70 
.000065 
.000035 
. 000080 
. 000070 
.000065 
.000080 

-.000000 
.000100 
.000100 
.000115 
.000135 
.000145 
.000165 
.000165 
.000265 

Inch* 
0. 

Inch. 
0. 

Initial  load. 

.000005 

.000005 

.000025 

,900020 

.000060 

.000035 

.000155 

.000095 

.000385 

.000230 

.000750 

.000365 

Tensile  strength. 

Fractured  £  inch  from  the  neck. 
Appearance  uniform  granular* 


12-INCH  B.   L.    RIFLED   MOETAEfl. 

No.  944. 


177 


Marks,  ia*TR»TE* 

Length,  10/?.5. 

Diameter,  1".123. 

Sectional  area,  .09  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 

900 

1,980 

2,970 

3,960 

4,960 

5,940 

6,930 

7,920 

8,910 

9,900 

10,890 

11,880 

12,870 

13,860 

14,850 

15,840 

16,830 

17. 820 

18, 810 

19,800 

20.790 

21,780 

22, 770 

23,760 

24,750 

25,  740 

26,730 

27,720 

28,710 

29,700 

30,690 

31.680 

32,670 

33,660 

34,650 

35,640 

36,630 

37,620 

38,610 

39,600 

40,590 

41,580 

42,570 

43,560 

44,550 

57,200 


Per  square 
inch. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
57,780 


Compres- 
sion per 
inch. 


Inch. 

0. 

.00006 
.00012 
.00020 
.00026 
.00032 
.00030 
.00042 
.00050 
.00054 
.60000 
.00064 
.00072 
..00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.00130 
.00138 
.00148 
.00160 
.00166 
.00180 
.00190 
.00200 
.00214 
.  00234 
.  00252 
.00266 
.00286 
.00318 
.09354 
.00386 
.00416 
.00456 
.00516 
.00560 
.00600 
.00044 
.00678 
.00750 


Successive 
compres- 
sion per 
inch. 


Failed  by  triple  flexure. 
H.  Ex.  161 12 


Inch. 

0. 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.  00010 
.00012 
.00006 
.00014 
.00010 
.00010 
.00014 
.  00020 
.00018 
.00014 
.00020 
.00032 
.00036 
.00032 
.00030 
.00040 
.000(50 
.00044 
.00040 
.00014 
.00034 
.00072 


Permanent 

set. 


Inch. 
0. 


0. 


0. 


.00008 


.00012 


00022 


00060 


.00134 


00300 


00506 


Successive 

permanent 

set. 


Inch. 
0. 


.00008 


.00004 


00010 


00038 


00074 


00160 


00206 


Bern  arks. 


Initial  load. 


Ultimate  strength. 


*i.    \     ' :  - 


r«j»". 


.».  *r 


AM 


178 


t- 


12-INCH   B.  L.  RIFLED   MORTARS. 

No.  945. 


Marks,  12UB\J** 

Length,  10".5.° 

Diameter,  1".123. 

Sectional  area,  .99  square  inch. 

Gauged  length,  5". 


Applied  loads. 

i 

Compres- 
sion per 
inch. 

Successive 

Permanent 

set. 

Successive 

Remarks. 

• 

Total. 

Persauare 
inch. 

compres- 
sion per 
inch. 

permanent 
set. 

Pounds. 

990 

1,980 

2,970 

3,960 

4,950 

5,940 

6,930 

7,920 

8,910 

9,900 

10,890 

11.880 

12,870 

13,860 

14,850 

15,840 

16,830 

17,820 

18,810 

19,800 

20,790 

21,  780 

22,770 

23,760 

24,750 

25,740 

26,730 

27, 720 

28, 710 

29,700 

30,690 

31,680 

32, 670 

33,660 

34,650 

35,640 

36,630 

37,620 

38, 610 

39,600 

40,590 

41,580 

42.  570 

43,560 

44,550 

58,760 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
59,350 

Inch. 
0. 

.00004 
.00012 
.00018 
.00022 
.00020 
.00032 
.00040 
.00044 
.00050 
.00056 
.00062 
.00066 
.00072 
.00080 
.00084 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00134 
.  00140 
.00150 
.00160 
.00170 
.00180 
.00190 
.00206 
.00230 
.00246 
.00270 
.00298 
.00330 
.00366 
.00404 
.00444 
.00488 
.00540 
.00584 
.00624 
.00680 
.  00734 
.00804 

Inch. 
0. 

.00004 
.00008 
.00006 
.00004 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00006 
.00010 
.00010 
.00010 
.00010 
.  00010 
.00016 
.00024 
.00016 
.  00024 
.00028 
.00032 
.00036 
.00038 
.00040 
.00044 
.00052 
. 00044 
.00040 
.00056 
.00054 
.00070 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00004 

.00004 

.00010 

.00006 

• 

.00022 

.00012 

.00056    |        .00034 

.00150 

.00094 

.00330 

.00180 

• 

.00586 

.00256 

Failed  by  triple  flexure. 


12-INCH    R.   L.    BIFLED    MORTAES. 


Marks,  nV*™' 
Diameter,  l".i28. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 


Applied  londn. 


Fractured  tftj"  from  tlie  ueck. 
Appearance  uniform  granular. 


12-inch  b.  l.  rifled  h0rtae8. 
Oast-Ieon  Body  No.  2. 


Marks,  "SV* 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 
Length  of  stem,  23". 


Applied  kadi. 

So 

**t 

Snceuotve 

permanent 

Kaiiiki. 

Total. 

Pemqu"*      V 

1,000 

3,000 

slooo 

0,000 
11,000 

12,000 

14. 000 

10,000 

is!  000 
lo.ooo 

11,000 

22.000 
23,000 
24.000 

25,000 
Si,  070 

1,000         0 

3,  000 
4,000 

s.000 

o.ooo 

a!  ooo 

0,000 

n!ooo 

12,000 
17,000 

at!  ooo 

2^000 

w,  ooo 
2&!ooo 

In*. 

000000 

■■«.v 

UCKV.60 

oooaio 

.— V  .■ 

ooiiso 
"«■'■■« 
ooioeo 
ooiets 

OK  104 
0(0124 

In-* 

OOODOO 

mm*.; 

■■»-u 

...  i.-r, 
ooui so 

/«*. 

Intk. 

Initial  load. 

Tensile  ctnmgth. 

.OOOOui 

.00OOU5 

.0000*1 

000040 

■■■■■■■ 

.000020 

OU0104 

0000*0 

oooieo 

000044 

.000204 

.0000*4 

.000*04 

.000200 

.0008W 

O0OSB0 

.oulUO 

OU0296 

Fractured  4. "5  from  neck. 
Appearance  uniform  granular. 


182  12-INCH    B.    L.    EIFLED   MORTARS. 

1*0.  949. 
Marks,  ujf£T* 
Length,  10"  .5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Failed  by  triple  flexure. 


12-INCH    B.   L.    KIFr.ED   MOKTAftB.  . 


Harks,  "^V* 

Length,  W.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch, 
Gauged  length,  5". 


Applied  loada. 

Uompra- 
IncE? 

p 

SU««,Hr0 

KeiDU-k*. 

Total. 

Per.qnwe 
inch. 

""'■ 

b!oOO 

b.ouo 
liuoo 
is!ooo 

18,000 
IT.  000 

18,000 
IB,  000 
30.000 
21,000 
22.000 
33,000 
2*,  000 
25,000 
20.000 
27,000 
28.000 

M.00D 

32!  000 

3a,  ooo 

ss!ooo 
sa.ooo 

38!  000' 
M.OOO 
10,000 

ti.uoo 

42,  UN) 

44!  000 
48,000 

II 

s!ooo 
b.ikki 

b!oou 

0,000 

a  000 

17.000 

10!  000 

24!  OOO 

2t!ooo 
»!ooo 

30,000 
3z!oOO 

3s!oO0 
30.000 
37,000 

43,000 

15!  000 
58,010 

J. 1^ 

a 
.00000 

.00048 
.00003 

""-■' 
!ooio2 

■•  <■■ 

.110118 

.ooioe 

.00180 

I'-' A 

■KOO 
00438 

-0U403 

!006«8 

.0-1022 

!0U71« 
-0U802 

OOOIM 

>•>■* 

—  i 
!o<>oi2 

Intk 

Jot*. 

I  at  lud  land. 
Wl.mtie  strength. 

o- 

00004 

00004 

-0U008 

.00004 

.00011 

001108 

.00034 

.00018 

.00014 

! touts 

.00078 

.00044 

.00106 

.00118 

.00400 

.00304 

.00040 

.00340 

12-iNCH  B.  L.  RIFLED  MOETARS. 


Marke,ia»£TE' 

Length,  10"X 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Clanged  length,  5", 


Applied  Ininln. 

toctT 

S.™^"" 

IVnjiuirtnl 

Soeow.lt-. 
peruunwm 

—. 

Total. 

tnch. 

Fcmit. 

s.ooo 

0,000 

ie!ooo 

]*]oOO 

zilooo 

Tu  000 
38,000 
90,000 

si,  ooo 

92,000 
33,0011 
34,000 

so!  ooo 

37.000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 

e ;  iioi> 

0,000 
»\00U- 

ia,'ooo 
ltnoo 

17,000 
30,000 

nlooo 

24[0OO 
25,000 
36.000 
27.000 

Sftooo 

30,000 

SI,  000 
32,000 
33,000 

35,000 
30,000 

38 !  000 

41 '.  000 

43^000 

44.000 

4e!ooo 

48'000 
40,000 
50,000 

e3.au 

'.mm 
loom 

.00140 
!  00134 

■  onieo 
icxeos 

.OKU 

■'•-■•» 

.00*04 
.00741 

.00000 

'»■■■■ 

.ootwo 

»■- 

oooue 

'  00010 

!oo»i4 

!oooao 

■  ■  .i 

■■■  * 

■■>i 

■  UOWS 

Iooom 

.00048 

;..cA. 

t<uk. 

0. 

.00003 

.00002 

00000 

.00004 

.00010 

.00004 

.00018 

.00008 

00030 

.00012 

.00000 

.00030 

■■■■I-* 

.00078 

.00378 

.00143 

.00470 

.00103 

i  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTARS. 
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Kb.  952. 


Marks,  12MB\T*» 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per* 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
sot. 

Inch. 
0. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,060 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30.000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,060 

Inch. 
0. 

.00006 

.00014 

.00020 

.OOO'JO 

.00036 

.00042 

.00048 

.00O>4 

.00060 

.00066 

.00074 

.00080  x 

.000X6 

.00094 

.00100 

.00110 

.00116 

.00124 

.00132 

.00140 

.00150 

.00160 

.00170 

.00180 

.00190 

.00200 

.00214 

.00226 

.00240 

.00260 

.00276 

.00300 

.  00320 

. 00352 

.00384 

.00410 

.00446 

.00494 

.00540 

.00586 

.00626 

.  00666 

.00716 

.00778 

.00820 

.00846 

.00880 

.00918 

.00970 

Inch. 
0. 

.00006 

.00008 
.00008 
.00010 
.00006 
.00000 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.0000b 
.00010 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00014 
.00012 
.00014 
.00020 
.00016 
.  00024 
.00020 
.  00032 
.00026 
.00026 
.00036 
.00048 
.00046 
.00046 
.00040 
.00040 
.00050 
.00062 
.00042 
.00026 
.00034 
.00038 
.00052 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

•■-  '0- 

.00005 

.00005 

" 

.00010 

.00005 

1 

.00018 

.0J008 

i 
1 

.00034 

.00016 

.00066 

.00032 

i 

.00144 

.00078 

.00314 

.00170 

.00516 

.00202 

.00700 

.00184 

Failed  by  triple  flexure. 


188      •  12-INCH    B.    L.    RIFLED    MORTARS. 

No.  953. 
Marks,  ""^■TE« 


12-INCH   B.   L.    RIFLED    MORTARS. 
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No.  4560. 


Marks,  **$£* 
Diameter,  l".t29. 
Sectional  area,  1  square  inch. 
Ganged  length,  20". 
Length  of  stem,  23." 


r 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,090 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 


Elongation 
per  inch. 


Inch. 
0. 

.000060 
.000110 
.000165 
.000215 
.000270 
.000325 
.000385 
.000445 
.000505 
.000565 
.000635 
.000710 
.000980 
.000865 
.000940 
.001035 
.001135 
.001240, 
.001350 
.001490 
.001585 
.001845 


Successive 

elongation 

per  moh. 


Inch. 
). 

.000060 
.000050 
.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000060 
.000070 
.000075 
.000070 
.000085 
.000075 
.000095 
.000100 
.000105 
.000110 
.000140 
.000095 
.000260 


Permanent 
set. 


Inch. 


Saccessive 

permanent 

set. 


Inch. 


0. 

0. 

0. 

%    m 

.000015 

.000015 

.000040 

.000025 

.000065 

.000025 

.000110 

.000045 

.000165 

.00055 

000255 

.000090 

.000400 

.000145 

Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  2£"  from  neck  at  spongy  spot. 

Appearance  uniform  granular,  excepting  sponginess  above  noted. 


I 


12-INCH   B.    L.    RIFLED   MOBTABS. 


No.  954. 


Marks, 12  \Rj,T  Rl 

Length,  10".s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


1         Applied  loads. 


i    ( 


-\ 


Total. 


Poundt. 


1 
2 
3 
4 
5 
6, 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16, 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
55 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ooo 

000 
000 
000 
000 
OOO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
200 


Per  square 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
33,  000 
34,000 
35, 000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
55,200 


Compres- 
sion per 
incn. 


Inch. 
0. 

.00006 
.00014 
.00020 
.00026 
.00032 
.00038 
.00044 
.00050 
.00056 
.00062 
.00068 
.00074 
.00082 
.00088 
.00098 
.00104 
.00112 
.00118 
.00126 
.00134 
.00142 
.00150 
.00100 
.00170 
.00180 
.00190 
.  00200 
.00214 
. 00228 
.  00246 
. 00260 
.00278 
.  00300 
.  00326 
. 00358 
.00384 
.00410 
.00454 
.  00500 
.  00532 
.  00576 
.00616 
.00658 
.00680 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00008 
.00006 
.  00006 

. ooooo 

.00006 
.00000 
.  00006 
.  00006 
.00006 
.00006 
.  00006 
.00008 
.  00006 
.00010 
.  00006 
.  00008 
.00006 

.oooox 

.0000H 
.00008 
.00008 
.  00010 

.oooio 

.00010 
.(MM)  10 
.00010 
.00014 
.00014 
.00018 
.00014 
.00018 
. 00022 
.00026 
.  00032 
.  00026 
.00026 
.00044 
.  00046 
.00032 
.00014 
.00010 
.  00042 
.  00022 


Permanent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


0. 


.00002 


.00002 


00006 


.00004 


.00016 


.00010 


00030 


00014 


00062 


00032 


00130 


00068 


00276 


00146 


"Remarks. 


Initial  load. 


00434 


.00158 


Ultimata  strength. 


Failed  by  triple  flexure. 


3 
4 


12-INCH    B.    L.    BILLED    MORTARS. 

Hoop  A,.— Wobtab  No.  4. 

No.  4348. 


191 


Marks,  »*■«*. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loadi. 

par  inch 

>.,.. -..;-., 

Remvk*. 

TolM. 

Inch. 

,.IU 

•at!       p«™™« 

■ao" 
7]  wo 

It]  250 
12,500 
12,  IS* 
13,000 

11,  BOO 

u'.vo 

jt.no 

is,  ooo 

34,700 

i,uow 

iivouo 
20,000 

30.000 

is!  ooo 
5l!o00 

m]ooo 

so!  ooo 

S7.000 

so! ooo 

tt[lK> 

0001 2S 

OOUrtl 
.OulJSS 

,001540 

OOITOU 
1111723 

.qomm 

.00011$ 

hut. 

;«» 

Initial  load. 

0 

|| 

General  ntmmarg. 


Tentllo  itrtnuth  pel  iu|0»«>  inch  nt  onotnaJ  imUw 
EUatic  limit  pur  nno»re  loch  uf  original  nortiun 
Elongation  pet  inch  »<wr  rn|il>irc 


iptnro torb 


_ h  »fl*r  niptnm.  |»  t  .  .■ 

ru»iiiou  of  rnptore 

Character  of  broken  aor'ace. ......... 


12-INCH    B.    L.    RIFLED   MORTARS. 

Hoop  B^— Mortar  No.  19. 
No.  4272. 


Diameter,  ".564. 

Sectional  area,  .35  square  inch. 

Gatiged  length,  4". 


Applied  loadn. 

r^ch" 

rermauenl 

permanent 

Remarks. 

Total. 

Feraquare 
lnefa. 

p-?ES  e£ 

Foundi. 
250 

11.250 

li7H 

11.900 

U.350 

14.  TU 

15,000 
15.150 
15.500 

11,391 

is!  750 
17.250 
17.750 

10]j50 
37,410 

slooo 

-  5o!ooo 
s'iiiioo 
m!ouo 

57! ooo 

58,000 
80,' 000 

6*000 

os.  000 

00,000 
07,000 
08.  OOO 

Ti\000 
10»,  MO 

ItuH. 

!0UOB75 

'.  001*10 

'.  001975 
!002050 

!  002175 

'.  002(00 
,002125 

'.  002775 

'olOOOO 
.011750 

000100 

Inch. 

Inch. 

Initial  load. 

Elastic  limit. 
Tensile]  sirenKtb. 

:Sm  j  6.™** 

000025 

;n.»»:vi 

0011  L:!S 

oit-i'sw 
001750 

Baltic  limit  per  tea 

Elongation  per  inch  after  rupture 

Klcrapat  imi  per  inch  under  strain  i 

Ke-luiri.m  in  diameter  at  point  of  rapture 

Reduetion  Id  area    *-        ' 

Position  of  roptiu 

■  bwtorut  tr»i-u  m>. 

Bong*tion  of  inchsectlo 

H.  Ex!  161 


limit 

liter  rupture,  per  cent  of  original  n 


. .  granular,  dull  >pot  near  tt 


12-INCH   B.   L.   RIFLED   MORTARS. 


Hoop  B,— Mobtab  No.  20. 


No.  4270. 

Marts,  181£,V' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  lnwln. 

SaoceulTe 

flnDSatlOB 

purlnch. 

Perm  went 
■at. 

Succcaslvc 
permanent 

— 

Tottl. 

"dX*™ 

„U. 

Potato. 

2S0 

two 

5,000 

11,350 
12,500 
12,750 

lolooo 

30,000 

4o!ooo 
5i!ooo 

{net- 

loooow 

.000225 

!o00*25 
.001225 
.001*60 

!  001575 

fwisu 

.001725 
.001750 
.001800 
.001825 

!001B25 

!oo202S 

!002J50 

!006O50 

'.  0OB55O 
.011300 

fne*. 

iooooso 

.000175 
.D00275 
,000325 

'.  000225 

.000100 

!  000025 

.000060 
'.  000025 

'.  0001)50 

'.  000050 

!  000300 
'.  001050 

'.  001 525 
.001750 

Intk. 

lniti.t  load. 

$ 

13,250    1       53,000 
13.500             54,000 
11,750             55,000 

14,150             57^000 
14.500             58.000 

14,750           50,000 

15.000         00,000 

15.250             St,  000 
15,500           82,000 

10.000 
1S.2S0 
10.750 
17,250 
17.750 
18.250 
l*,7S0 
27,270 

(4.O00 
05,000 
07,000 
60,000 

ralooo 

75,000 

100,080 

Tensile  strength. 

Gf nn-fll  summary. 


Tensile  strength  per  square  inoh  or  original  Motk 
rasatkLn.it  par  square  inch  of  original  notion  .. 

BloDgt tion  par  inoh  after  ruptnr* 

Elongatinn  iwr  Inch  nnder  strain  at  elastic  limit  -  - 


Position  of  rn plii m  . 
Character  of  broken 
Elongation  of  inoh  K 


it  of  original  aection.. 


12-INCH   B.    L.    RIFLED   MORTARS. 

Hoop  Ae. — Mortar  No.  21. 
No.  4275. 


Marks,  iM-V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


General  tummary. 
Inch  of  ori 

Elongation  per  inch  aflat  :■- 


Tensile nUvncth  per  squire  inch  of  origins!  serlmn .nni.no>.  inj  sso 

'■'■■*  ■  '■-"■ -irhnf  orl^nnfe-liw. in     .  se.000 

_  , rapture tort..  ISM 

Elongation  pur  inch  unite:  (train  it  elastic  limit -. .  .   'to  OMMKI 


c  limit  per  sqnare  Inch  of  origins 
•'m  per  inch  »f" 


... rnpl.im... 

Hnluction  in  aroa  after  rup1  im  |"t  irii  of  ..ni^iial  -p. (Ion 

Position  of  rupture .       I'M  from  lb 

Character  of  broken  m.rfft.-o   . ... floi-  granular,  allhy  spot  at  the  rircnv 

Elongation  of  inch  Motion! ".11.  ".31*."- 


12-INCH   B.  L.  EIFLED    MORTARS. 

Hoop  B, — Mortar  No.  21. 


No.  4271. 
Marks,  ^^i 
Diameter,  ''.504. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


m 


:-&. 


« 


Applied  loadd  ■ 

Elongation 
per  Inch. 

Sncceailve 
rlon^nlios 
por  inch. 

«_- 

peroral 

Hem  arks. 

Total. 

inah. 

wo' 

%  500 
6.000 
7,  MO 

10,000 

li.HK 

U  000 
13. 250 

is!  750 

u,sn 

14, 750 
15,000 

15,7*0 

lfl.aso 

17,260 

2s)wo 

51 
53 
54. 
55 

V, 

ei 

K 

ndt. 
000 

000 

000 

000 
000 

ooo 
ooo 

000 
000 
000 
000 

000 

/id) 

. 000250 
.  000550 

001*71 
00  UTS 

.001700 

0OI771 

ooivoo 

OMttX 
003600 

Ion  57! 

.013775 

7n>A 

.000300 
'uOOViO 

.000050 
ouoosa 

onoo-js 

'.  000050 
[oooiio 

OUOIOO 
.003 170 

■ooiuoo 
002  00 

Inch. 
0. 

Inch. 

Initial  load. 

> 

0. 

Elaatlc  limit. 
Tensile  atrength. 

G«npral  eMiBmnry, 


I  per  Musi 

_..  -„ per  inch  ai 

Elongation  per  Inch  onder  alralo  al  elaMli 
Seduction  In  diameter  at  point  or  rupture 


Position  or  tUf 
Character  of  1> 
Elongation  of  I 


]     W'fn.nr  [Lf  neck 

ailky 

.12. "  -87\  "  JS, ".« 


12-INCH    B.    L.    RIFLED    MORTARS. 

Hoop  A*— Mortar  No.  22. 
No.  4276. 


Marks,  "Sfr* 

Diameter,  ".564. 

Sectional  area,  .2.ri  square  inch. 

Gauged  length,  4". 


General  summary. 


Tennile  Btrpngth  per  aqnarelocb  of  orielr«l  •«■  !lou |jmil.1i 

b  -.;..!.  r. ■'-...  .1  .   mii-  i'.-..:; do. 


KlMtlc  limit  per  (quajv  innh  nr  orlgloa:  •«  Hon     — do 

Elongation  per  took  after  ri    ' 

Reduction  In  diamaf-r  at  point  of  rupture. . . 

Reduction  In  area  after  rupture,  per  ceo  I  of  oriptmai  eeriiuo  ...- .... -■ 

Poeitlon  of  rupture 

Character  of  broken  •orfarc eUky.  granular  al 


".IS,  »M%  • 


12-INCH   B.    L     KIFLED   MORTARS. 

Hoop  A4— Mobtab  No.  23. 
No.  4274. 


Marks,  ll^fgA> 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  lo: 


'ertwuBP 
inch. 


KUwtie  limit  par  aquitK  lilrti  "f  ot 

Elongation  perincfiafttrnipturo 

Kloogation  per  in<:h  under  strain  at  I'lMilc  limit 

Jtotactton  Id  diameter  at  point  of  raptnro. ...... 

Redaction  in  area  after  rupture,  per  cent  of  original  aerlln 


..silky,  Interspersed  with  Duo  granulation  at  the  clrcumfen 


u   ^ 


12-INCH    B.    L.    RIFLED   MORTARS. 

Hoof  A,— Mobtar  No.  26. 
No.  4343. 


Marks,  ""t^"1* 

Diameter,  ".564.  ' 

Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


Applied  iuada. 

■Bret  1 

■s- 

Permanent 

Ht 

Remark-,. 

Total. 

incY 

250" 
1.250 

Is 

10,000 

11,250 

IJ!  750 

11,000 

13,250 

1.006 
5.000 

20,000 
30.000 

45lo00 
50,000 
51,000 
52,000 

m!ooo 

67.000 
50,000 

oil  000 

03.000 

iwImo 

Jin* 
0.                   0 
.000150 

«■>-■>■ 

'.  001550 

'001775 

.0018U0 
.001050 

.001000 

.001076 
.002025 

.002250 
'.  004125 

fta*. 

000150 

i. .;■■«. 
i"  i.r 

...-.  V 
!..->•- 

n0n)6u 
0OOO7S 

iwi5u 
000025 

ma 

0. 

'-.t» 

0. 

Initial  load. 

OOOuM 

U0U025 

1? 

14 
14 

u 

1) 

250 
SOO 

Tenaila  Mr™  gib. 

Tensile  atrangth  per  aqoan  In 


Elnngi 

IWuc t irm  In  diainut-i 
Uttductlan  In  area  af. 
PoaltJ cm  of  rupture. 
Character  of  broken 
Elungation  of  iar.h  jr.  ... 


0  at  elaatlo  limit   

pulnt  uf  rnptoro 

jplure,  per  cent  of  original  *< 


urfa.-. 


.  granular,  alia;  cottar 
..  .■MO, -.14, -.So*,  ".11 


12-INCH    B.    L.    HIFLED    MORTARS. 

Hoop  A4— Mortar  No.  27. 
No.  4346. 


Marks,  ,21£>A* 

Diameter,  ".564. 

Sectional  area,  .25  aqnare  incti. 

(Gauged  length,  4". 


General  svnwuiry. 

Tpnslle  stmnelli  nn  maun  inch  of  orij-inal  wctlon potroils..  Tl»,  200 

i'larflic  limil  ,.;r  ",,,,„,-,.  i1K.|,,,r1„-iKi,1„l,.,-,ii...1 dn    ..     m.oO 

Mi.ngatitm  in- 1-  in.  fi  utter  rupture incli-.       .  1BJ5 

Kviluikm  in  area  ai'tor  rupture   per  ci-nl  i.f  m-ighml  -eel  ion 33.5 

I'unjtiuii  of  rupture l".g  from  Iheneck 

Chi  racier  of  broken  nufMe gnmuliir.  silky  cooler 

Elongallou  of  tocli  tocliou* ".U,".89*,*.lS,".ia 


12-INCH    B.    L.   RIFLED    MORTARS. 

Hoop  A< — Mortar  No.  28. 
No.  4344. 


Marks,  ni&8A* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


AppUl 
Total. 

tf loads. 

Elongation 

elongation 

Permanent 

Saocefliilve 

—. 

1,230 
2,500 

11 000 
11,260 
12,500 
12, 750 

1»!  350 
IS.  500 
13,750 
11.000 
1*,250 

1^750 

15,000 
15.250 
15,  WO 

laiooo 

IB.  3*0 
28,5*0 

s!ooo 

10,000 

50,000 
51,000 

M.OOii 

is'.ooo 

50,000 
57,000 

,w,wxi 

WOOO 
61.000 

eaiooo 

M.000 

05,060 
106,880 

*  000125 
no  i  .-,;.■, 

0,,]..«, 

^0ol«75 
0C17S" 
IMIa    -, 
01'.'.  J" 
mi.  .Hi 

.000125 

OottSO 
.uW!.1i 

000175 

a'"* 

faeM 

:.,.-.,.  load. 

'-".-;■■  limit. 
TnwMe  •'  ■  ^,-1 : 

a 

U1O.1M1 

OOOIjO 

1 

Tsnaile  strength  per  H)nan>  '.nob  of  original 

Elastic  limit  per  »qi -'     ' 

Elongation  per  incl 


lnrbofori(rlnafs*.lt.jn. 
ddiIkt  itraln  al  Mantle  ilml 


»i  after  ropMro,  i-  ■  <x 


.".2b  from    ;..■  nook 


12-INCH  B.   L.  EIFLED   M0BTAR8. 
Hoop  A< — Mobtar  No.  28. 
No.  4344. 
Marks,  ""Wr* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  i". 


Applied  loada. 

elongation 
porlnch. 

Parmawoit 

S=SS 

— > 

Total. 

V"toT" 

perU. 

3,801 

loiooo 

11.250 

12,750 

13,000 
13250 
13,500 
13,750 

h!»o 

U,7SO 

is,  ooo 

15.250 
15.SO0 
15,750 
16,000 
1«,260 
28,500 

Pound) 

s!om 

10.00 

5_l]oon 
5.i',0UU 
55,000 

5h|(»o 
50,000 

ei|oou 
«2,oon 

03,000 

fttooo 

63,  000 
108,  MO 

Jot*. 
00012 

looim 

ioiao.i 
ooi67i 

UCJ-JJU 

.oujion 
-0MWS 

JmA 

.000125 

00V.-31 
im..;-. 

0001:1 
00U04U 

lutk. 

7ruA 

.......  load. 

RlaMlo  Umlt. 
TVnelte  atrongtb. 

0. 

.S3 

.0091171 
■»J.  !■-■ 

.  0011771 

1 

General  mnmiari/. 


Elongation  por  Inch  after  r-jplnrt 

Elongation  per  Inch  un-l-r  tiruj.n  at  -1a«ue  limit 

Bednctlon  In  diameter  at  point  of  rapture 

Reduction  in  area  after  rupture,  par  reut  uf  original  tactic 


.-  allay.  IntKripeianl  »,u.  .  «...  -i  iii 


f  rnioi  tLe  owik 
.  ".3S-,  ■■la.-.lO 


12-INCH    B.    L.    RIFLED    M0RTABS. 

Hoop  A«— Mortar  No.  27. 
No.  4346. 


Marks,"  ^T4* 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  1". 


Genual  nummary. 

Tnisile  stri-ngUi  prr  eqnjrd  Ini^*  •  <<  •  .r.uiiol  «.. pnoniil       IM  9W 

J'.'..ni!iatinn  ]»-r  iniTi  after  rnptnn-    "  J"ll.  10T5 


id  an-a  after  rupture.  \**r  irnt  uf  origniHl  wii* 


cliHi-m-tiT  <pl'  Ijruki-n  nurfaie. ..  «tu>u)m.  Mlk;  i-cntar 

Elongation  of  Inch  wctioiM - .".11.  "2r.  ■'.!»,  ".12 


12-INCH  B.   L.  EIFLED   MOBTAES. 

Hoop  A< — Mobtab  No.  28. 

No.  4344. 


Marks,  ""^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loadi. 

Petmuent 

s=a 

- 

Total. 

tr 

perfnch. 

pec  inch. 

1,250 
2,500 

14  760 

13'  250 
13,900 

U.OM 

14,250 

11,  ISO 

is!  250 

is.  am 

i«!ooo 
is,  aw 

20.5B0 

fcOOO 
10,000 

5l!«"i 

5«;ooo 

ooiooo 

ea'.Kr) 
04,000 
05,060 

Iatk. 
!  000125 

'.  001.25 

icwiois 

'  002100 

ww  wo 

Jnc*. 

.  000125 

000735 
Ou...^-. 

'.  0001 15 

.oooow 

r«*. 

i-'i. 

Initial  lufuL 
KlHtk  Unit. 

1  -;i»l  ..■  -1  :i  Dgto 

0 

.  ooooso 

,«■.!.•■. 

.OQP"75 

.iM.i'4 

(■JUIuu 

i 

f/niCT-ol  mwBKiry. 


Teniila  strength  per  tqoare  Inch  of  origin! 
Elwtie  limit  per  aquen*  Inch  of  uri£ln»I  m> 
Klongetion  per  Inch  ifler 


a  ai  elutle  I  loi  i 

it'tf  r  hi  ■■"'-■   uf  niptun .  .  .    . 

ttfter  mptare,  percent  ■■-  original  be 


12-INCH    B.  L.  RIFLED    MOBTAB& 


Hoop  A«— Mortab  No.  30. 

1    So.  4349. 
Marks,  "Wf*" 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


'  Applied  loads. 

per  inch. 

4dMwMlro 

perlncb. 

Permanent 

Buoceaalve 
permanent 

Remarks. 

Total. 

"ncl!!"0 

Found*. 

ao 
li,  ao 

12.500 
12,750 
13,000 
13,  250 
13,500 
13,750 
14.000 
11,950 

u|th 

15.000 
15] 500 

10,000 

10.250 

10,  sou 

10,750 
27 J 10 

1 

5 

II 

45 
50 

5; 
si 

ndl 
000 

!>■'>■ 

.00157% 
,001775 

.ftO!*Jft 
! 001050 

iooiojs 

00-.' ;» 
»OJi:s 

lotma 

■>■«.': 
.ooawo 

fntA 

,000375 

.000375 

.00015" 

ioOOOVS 

ioooow 
.onmrji 

nuoov 

!vwi5c 
000O50 

,000025 
000 I aj 

.(■omjo 

.l-.IS.. 
.000425 

ft**. 

7m*. 

Initial  load. 

.00007! 

.000025 

50.0OU 

50.000 

51 

a 
o: 

SI 
04 

05 

oon 
Ml 

OTO 

KM 

Tensile  strength. 

1 

General  ONmmarjf. 

Tensile  strength  per  square  Incb  of  original  section pound*. . 

Elastic  limit  per  square  Inch  of  original  section do... 

Elongation  pet  inch  after  rupture ineh.. 

Elongation  per  inch  under  attain  at  elastic  limit do... 

Kednctlon  iu  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 


-  of  broken  sulfate. . 


.".10,*  ".it,  "JO,  -'M 


litf. 


P.  V*«^    . 


206 


•-jr.-  •- 


V 


1 


10-INCH   B.   L.   RIFLED  MORTARS. 
12 I1TCH  B.  L.  RIFLED  MOETABJ. 

Specific  GbXyitt  and  Haedness  of  Steel  Hoofs. 

„  [No  tension  teste  of  these  specimens.] 


Number 

of 
mortar. 

Marks. 

Specific 
grarity. 

Hardness. 

Remarks. 

£ 

18 
19 
20 
21 
22 
28 
29 
20 
30 
41 
42 
44 
46 

12  M  R,t  A,     R4  M 
12  AL  R|(  "4.    R4  Af 
12  AL  R|g  Bi     Rg  At 
12  M  R„  B,     R<  M 
12  M  R*,  Bi     R,  M 
12  Af  Rfi  B|     Rg  Al 
]2MR»A4     R4M 
12  Af  R,,  B<     Ri  M 
12  M  R»  A<     T4  0 
12  M  R»  A4     T4  0 
12  M  R»  Bg     R,  M 
12  Af  R41  B4     R|  AL 
12  M  Bi  B,     Ri  Af 
12  Af  R44  B4     R|  Af 
12  AL  Rgg  B4     R{  Af 

7.8450 
7.8420 
7.8450 
7.8500 
7.8476 
7.8432 
7.8490 
7.8341 
7.8389 
7. 8452 
7.8378 
7.8408 
7.8385 
7.8373 
7.8384 

24.26 
20.81 
20.50 
26.04 
24.60 
20.47 
25.73 
23.17 
25.73 
24.26 
21.52 
21.77 
20.14 
23.84 
23.70 

Prolongation  of  tensile  spocimen. 
From  tensile  specimen. 

Of  the  two  specimens  taken  from  hoop  A4  for  12-inch  mortar  No.  29, 
that  from  the  fractured  tensile  specimen  was  turned  down  from  the 
1-inch  threaded  end  after  the  tensile  test  was  completed.  Its  dimen- 
sions were  ".97  long  by  ".78  diameter. 

The  other  specimen  was  1"  long  by  1"  diameter.    • 

The  comparative  hardness  was  affected  by  the  bulging  of  the  sides 
of  the  smaller  specimen  when  the  cut  for  hardness  was  mUde;  the 
specimen  bulging  about  ".002  =j=  in  diameter  due  the  flow  of  the  metal 
from  the  vicinity  of  the  cut.  The  larger  specimen  changed  less  than 
".001  in  diameter. 


12-INCH   B.    L.   KIFLED  MOBTABS. 
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12  INCH  B.  L.  RIFLED  MORTARS. 
TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST  IRON  BODIES. 


No. 
of 
teat. 

Number  of 

Petition 

in  body. 

Location 

or 

Total 
length 

Sec- 
tional 

Ultimate 
per 

Remarks. 

Mor- 

<S£ 

failure. 

B31 
Ml 

045 
040 

050 
B51 
052 

Bit 

1 
3 

It 

IS 
» 
3 

3 
10 

10 

z 

10.5 
lold 

io!s 

10.5 

lois 

Sq.in. 

.am 

.963 
'.H 

i!oo 

PounoY 

Trifle  Anure 

I    Kale™ 
i    Indor. 

K 

M 
58 

"r 

5! 

110 

7K(J 

iliiO 
200 

do 

do .:.:: 

do 

joll'lll 

do    .... 

do 

do  .... . 
do 

Brtwcb-- 

Muiilo. 
Breech-. 

'afnule. 

...dT:.:" 

Muiilo  . 

Radial" 

libido.. 

..do.--. 

Radial. 
Iuiide.. 
..do.... 
HadUl. 

TABULATION  OF  TENSION  SPECIMENS  FROM  STEEL  HOOPS. 

[Stems  1  inches  long,  .504  inch  diameter.  ] 


Ho. 
of 
teat. 

Position  In 

Locution 

Elastic 
limit 
per 

rr 

Teniile 

strength 

per 

sonare 

Elon- 
gation. 

Con, 
..-,.   t 

AppearaDce  of 

^.. 

11-73 

Hoop  A, 
Hoop  A. 

Hoop  13, 

Ontaido- 

Outside 

Oulsi.l.' 

P<mt»U 

si  m 

Pf 

in 

in 

•m 

(HO 

P. 

IT 

u 

1! 
U 

n 
is 

3 

5 

s 

s 

P 

30 
M 

II; 

a' 

» 

ii 

21 

'J 
0 
5 

2 
t 
2 

Gr.,  dull  spot  .... 

Hilda"""!""" 

Gr., silky  center.. 

Morlsr  No.  4. 
Mortar  No.  if. 
Mortar  No.  10, 

Mortar^..-'". 

4275  j    Hoop  A, 

Finn  gr.,  silky  spot 

Mortar  No.21.1 

42M 

4.TU 
4345 

«J1 
4352 

on 

Hoop  A, 
Hoop  A,' 

...    I.i... 
Dataide. 
Outside. 
Ouleido 
Outside 
On  mid* 
Oul-iili' 
Outside 

Silky  and  gr 

Silky  ami  fliiegr.. 
Gr..sllkyooDler.. 

!!"do!!!!!!"l!!l! 

Silky  and  gr 

otiidu/apo"...:: 

Mortar  No.  22. 
Mortar  No  21. 
Mortar  No.  M. 
Mortar  Nu.2ti. 
Mortar  Nu.  27. 
Mortar  No.  is. 
Mm-iai- No.  J!l. 
Murlm-No.jo. 

1 


12-INCH  B.  L.  STEEL  MORTAR,  NO.  1. 


SPECIMENS  FROM  TUBE,  JACKET,  AND  HOOP  A,. 


12-inch  b.  l.  steel  mobtab. 
Tube, 

No.  4280. 
Marks,  »;£5" 
Diameter,  ".664. 
Sectional  area,  .25  square  incb. 
Ganged  length,  3". 


Applied  load*. 

Successive 

Permanent 

Successive 
permanent 

a-* 

Total. 

"ineV 

■""""■ 

par  iMb. 

I'm  »d*. 
ISO 
1,250 
2,500 

^750 
11,000 

liooo 

12.  250 
12,500 
12,750 
13,001) 
13,250 
13,500 

13.  7» 

1C0M) 

10,500 
22,890 

1 

21 
30 
35 
40 

4i 

41 

40 
47 
tt 

r'; 

IM 

5! 

Si 

54 
00 

<ldl. 
000 

000 

000 
000 

two 

000 
000 

000 
000 

000 

DM 

Tnck. 
0. 

uo":wo 

'.  001107 
.001333 

B01M7 

'.  0014.13 
',  001567 

ooiooo 
iooiom 

!001TK3 

!oiooor 

011333 
'.  013507 

-  I"^"' 

0IHJ33 
.021007 

0. 

UU0333 
.UUOlOfl 

0. 

oouuos 

.WUU.1 

!ooou3t 
,oooua 

[oOuOfifl 

luck. 

Jnrt 

0 

load. 

KUsUrllo.il 
.  ■  ■  ■■  i.  strength, 

S: 

'.Va.'i  .i  ■   -ui:i: 

Tensile  strenirth  per  sqnarelncb  nf  oti  clout  section pounds. .  91,500 

Elastic  limit  per  square  iuj  h  of  un^innf  section do...  53.000 

Elongation  per  inrh  dim  rupture lu;h--  ,203s 

KlonRatlon  per  Inch  miuM  strain  at  elastic  limit. do...  .001800 

Reduction  in  diameter  at  pulot  of  rapture da...  .144 

Reduction  fn  area  after  rotors,  per  icMim  uriirig.rml  «™il..u     14.0 


r       *        I 


's-     *  •• '_ 


1  '  i 

ft 


A     .- 


12-INCH   B.   L.   STEEL   MOftTAB. 


No.  899. 

Marks,  -2|**>T 

Length,  5". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 

800 

4,000 

8.000 

12,000 

16,000 

20,000 

24,000 

28,000 

32,000 

36,000 

36,800 

37,600 

38,400 

30,200 

40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
78,640 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36, 000* 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
08,300 

Inch. 
0. 

.000133 
.000333 
.000500 
.000667 
.000867 
.001000 
.001167 
.001333 
.001500 
.001567 
.001600 
.001600 
.001600 

.001567 
.004000 
.008067 
.009267 
.009667 
.010567 

Inch. 

0. 

.000133 
.000200 
.000167 
.000167 
.000200 
.000133 
.000167 
.000166 
.000167 
.000067 
.000033 

0. 

0. 

-.000033 
+.  003333 
.003167 
.001200 
.000400 
.000000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit.  Microme- 
ter on  convex  side  of 
specimen. 

Ultimate  strength. 

0. 

0. 

Failed  by  triple  flexure. 


V 


> 


12-INCH    B.    L.    STEEL    MORTAR. 


No.  4279. 
Marks,  "Jf^S* 

Diameter,  ".5«4. 

Sectional  area,  .25  square  inch. 

Cadged  length,  3". 


Applied  load*. 

Eton  cation 

SucrCMivr- 

•■ jiatimi 

r™,.,.. 

Siu-cmIt. 

Total. 

■*ar" 

pom  muni  I 

Kemtrki. 

1.250 

10,000 

10.250 

1X000 
hItSO 

is,  so 

12,500 
13!  WH) 

111  ISO 

14,600 
15,000 
15,500 

is!  500 

S3.S10 

10!  000 

20,  OHO 
30,  (Mi 

(&000 
soiooo 

Sit  Bun 

02!  000 

ooiotui 
oa,8*u 

.0uu08T 
0OIS6I 

OIIBIIU 

....-■ 
■  ovoaoi 

Jn«A.      |      Tath. 

Jnrt 

ll.UUlluul. 

Elastic  limit. 
Tensile  strengtlj 

.oonm 

...  dL, 

!ooouM 

.  009831 

Tensile  strength  per  ■qoan  ii. 


man*  rein,  h  „r>r  t>.l 

Elongation  per  incli  afur  rupture  . . 


Iteneral  situ 
eintl  tectSoa  .. 


KlMt.i(!  lit 

Elon|(*Ho_,.__  ... 

WorifiatJiin  per  inch  nji.l.-r  »?rjn   jt  .Ij.l.    :i:»>l 

Reduction  in  dlunotcr  ut  puiol  i.f  rupture  

ruptuni,  per  ct-Dl  of  original  Bsetl 


Position  of  nipl  11™  _. 
Elongation  of  inch  aec 


..poonds  .    02840 


1-  05  from  the  Deck 

«Jlku 

".2T*.".17".ia 


12-INCH   B.   L.   STEEL  MORTAR. 
So.  900. 


Marks,  ,2|¥,V 

Length,  5". 

Diameter,  l".O092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  3". 

Applied  load*. 

lDcfiT 

PmiuoBt 

ML 

— 

i^i. 

Per  wiiuro 

■tr 

8,  WO 
18,000 

so,  on 

2*1  ooo 

38.000 
*7.<Ut 

sa.wo 

42,'  400 
43.200 

79,18* 

1,000 
6,000 

is!  000 
30,000 
28,000 

tt,  000 
40,000 
48,000 
48,000 

48 !  000 

at,  ooo 
si  ooo 

83,000 
54,000 
88,000 

«a,»T8 

.0OOO81 

!o00633 
0OUOB7 

ioOOWT 

iOWIWT 

i0OI4OU 

.-■"; 

i  013X33 
01 4700 

118200 

Am*. 

.OMSK 

ouiime 

000154 
000134 

loOMOT 

ftH*. 

Inch. 

Initial  load. 

«• 

•■ 

0WH34 

ittuiwo: 
00>«I3 

Umm.tB.tre»gtb. 



Failed 

by  trip] 

3  flexure. 

lu  ptr  i-mi.  «1ILy  3U  percent 


12-INCH    II.    L.    STEEL   MORTAE. 

12-IHCH  B.  L.  STEEL  MORTAR  No.  1. 

Specific  Gravity  and  Habdness  op  Specimens. 

[No  leuninn  teata  of  these  apeoimona-] 


Part  of    1                  Marka. 

(ravity. 

Harduwu. 

Tnbe 12SMR,  T     B  K,  I 

Jacket. ...       12SMH.J     MH,M 
BoopA,..       12SMK,A,    B  R,  M 

7.  MM 
7.  SMI 

20.14 

„„* 

ElHtlO 

Tensile 

Flor- 

Contrar- 

ApKctu?ror 

1 

! 

FMttdl 

Pound* 

"St 

97,720 

id.  0 

au.fl 

Silky,  30  per  cent. 

No.  of 

Position  of 
gun. 

LocBlkin  of 

El«stio 

rtwCgib 

Manner  of  failure. 

M 

Tube 

Pound*. 
4B.U0O 

Pound*. 
fW.  JOO 
83,975 

Triple  flexors. 

// 


r 


SQUARE  AND  ROUND  STEEL  WIRE. 


i 

4 


>>; 


STEEL    WISE. 


223 


DESCRIPTION  OF   WIRE. 


Coll. 

Mark*  on  coll. 

Dlmonaiono  or  win. 

Weight  or 
coil. 

Curvature  of 
wire. 

Inside  end.       Outside  end. 

In  coll. 

When 
leued. 

»:  ;:- 

ANo.1 

Jnefi.                  Ah*. 
,14fllx.l*8»       .lo03x.I«i 

!i483x!i«j  !  !umx!iih 

,  1168  X  .  1488    ;  .  1485  X .  1487 

Lbi.     Oz. 

.11         8 
55         0 

Inchti. 
31 

ineftw. 
35 
33 

sinck  vi,  «tr»ns:rti  aaa) .. 
Suirti  71,  strength  3155.- 

The  tinning  was  generally  uniformly  distributed  over  the  surface  of 
the  wire,  small  naked  places  being  of  rare  occurence. 

In  occasional  places  the  tinning  was  ".002rt  in  thickness,  measuring 
the  wire  before  and  after  the  excess  of  tin  had  been  scraped  off. 

The  corners  of  the  third  coil  wore  rounded  each  ",Q2±. 

A  sample  of  each  coil  was  wrapped  around  an  arbor  equal  in  diameter 
to  the,  diagonal  of  the  wire,  without  fracture 


;  .'..4*: 

■■■,>< 


STEEL   WIEB. 
No.  4661. 


Sectional  area,'".1493x".1492=.0223  square  inch. 
Gauged  length,  10". 


Etong»ti< 


General  luminary. 


Teueile  strength  per  ■qMM  inch  of  orietna)  .■>■■■;■ 
Elastic  limit  par  square  inch  of  original  Reel 'nn 
Elongation  per  inch  after  in 


.  pound*      l«a.T(0 
Inch  .        ',HU 


if  broken  snrf»™ , 

H.  Ex.  161 16 


K-il  .■-Clh 

Hocallkj 


steel  wibe. 
Samples  fbom  Second  Coil. 


Sectional  area,  ."1488  x  ."1488  =  .0221  square  inch. 
Ganged  length,  10". 


Applied  Luitdfl. 

Eton  pi  ion 
per  Inch. 

Suocwiv,. 

Total. 

*SS" 

perlnob. 

Remark*. 

183.  K0 

Tensile  strength  per  »o  ui 
H«*tta  limit  per  mi uare  i 
KlonpiUon  pra  inch  aftrr 


G  tii  era  I  sum  tna  '•/ . 

at  origlo*l  *.'U..n — pound* 

irfffinu  '•  ■  ::■■<■ -...---.-.-..- -..-.....do-. 


...  -limn 

Seduction  ioare*  slier  rupture,  per  cent  of  origin*?  ntll.x    . 

ill  ion  of  rnptnre t  '-Sooteldo  tut  gauged  tail 


Charuter  of  broken  *ucface . . 


'.llity 


228 


STEEL  WIRB. 
No.  4664. 


Sectional  area,  ".1487  x  ".1488=.0231  square  inch. 
Gauged  length,  10'?. 


Applied  loads. 

Snccewiire 

-l.m  jrw  ion 
per Inch. , 

1 

ToUL 

FernnDftreL  per  inch 

HemMkl 

111 
4*3 

•i,  31 C 
£321 

■l.  rn', 

3.S5I 
2.7K 
3,  HI 
'2,981 

■j.  :«- 

:i,  ;,;k 

3.641 
3.8M 

t,«t 

General  utmmarg. 

Tensile  strength  per  square  inch  nf  orljmjj  nr'lon — pounds  .  1(0.170 

Klafttjc  limit  per  square  inch  of  ori^inu  MvtiuD -.-...- dr.        Ija  IHX1 

Elonfintinn  per  Inch  aftrr  rnnf.ur^      null.  .         .020 

ElubRilion  per  inch  understrata  al .  I«»t..  I'm.: .]..         .OMftl 

Reduction  in  tin,  nfler  rapture,  per  cent  nf  original  aeolluu 23.5 

Position  of  rupture 3 ".TO  umMc  i  lie  k«  need  length 

Character  of  broken  aurfaos .Tine  silky. 


STEEL   WIliE. 
No.  4665. 


Sectional  area,  ".1484x".14S6=.022  sqnare  inch. 
Gauged  length,  10". 


Gefrrttl    ni.4M.rg. 


Applied  loads. 

St 

qsa 

Remark*. 

Total. 

Inch. 

per  inch.       ( 

Fi/und*. 

MXW 

JncA. 

** 

'S^W 

'S2S 

!•■' 

nun 

■«BM 

J 

m 

mn 

•JJggg 

'Si 

j 

Sn 

iw 

Ujj 

■JJS^ 

'SkIjI 

■f 

Vlll 

ITU 

mm 

.IM»fiJ5 

•■ 

3 

™ 

'3 

i£ 

.013 

Tensile  (trength. 

Ten  ills  strength  per  aqnai*  Inch  of  original  taction. . . 

EImUc  limit  per  Miliars  Inch  of  original  sort loo  

Elongation  per  Inon  after  rapture 

Elongation  per  Inch  under  strain  at  elaatlc  limit     

Redaction  in  area  after  rapture,  per  cent  nf  original  a 


U'StSf* 


STEEL    WIRE. 
So.  4667. 


Sectional  area,  ".1488x".1483=.022  square  Inch. 
Ganged  length,  10". 


Applied  Inula. 

Su 

MTMlvn 

.— . 

ToUL 

Inch. 

"'"*■ 

per  liich. 

MO 

2,310 
2,420 

2,  mo 

2,760 

2!»T0 
3,080 

8, 32* 

Pot 

% 

10: 
la 

121 

nd.. 

000 

OW 
000 

Tuck. 
00056 

0(1311 

011600 

JneA. 

OOOM 

00081 
00002 

00037 
00047 

00400 

Initial  load. 

Elastic  Unit 
Tensile  strength. 

General  summary 

Tentil«  ttmiEth  per  Bqiurs  Inph  of  original  wcilon pound*. .  Ill,  080 

Elartlkr  limit  per  Miiiire  inch  of  origin  J  ■n.-ti.-n do  ■ .  ISO.  008 

Elongation  per  inaTinflPr rupture Inch..         008 

JBongiitioii  jji-r  iiifJiuiidtTotrilnat.da.'itk  llu.ll     . do...    .006&B 

E*duotinn  in  mi  »ft«r  rupture,  percent  u(  original  aeiliun 44.1 

Poaltlon  of  rupture 4"  wouUldeUw  gnogvd  •.--nun 

Cnaractar  of  brokoa  •orfate flu*  allay 


steel  wire. 

Specimens  prom'  Fourth  Coil. 

No.  4669. 

Sectional  area,  ''.1485x''.1487=.U22  square  inch. 
Ganged  length,  10". 


Elongation 

elongation 

*-"** 

Total. 

"inch. 

Pound, 

5,704 

im.mil 

Tensile  >tn>np.h  per  squire  in, 
ElsMi.  lio.it  yor  square  inclio 
Elongation  per  Inch  after  nipti 
Elongation  per '-■-- '  - 


General  nnamary. 

h  of  original  section pound*. .  1  Gs.  :siso 

original  section do...  135,  (HW 


Character  oi  b 


■  «rter  rupture,  per  cent  gf  original  « 
Icon  surface . 


do...     .00648 

outside  the  ganged  length 
ilmi  silky 


STEEL    WIRE. 
No.  4071. 


Section.il  area,  ".1484  x".14S5=.022  square  inch. 
Gauged  length,  10". 


Applied  Itwdt. 

s™ 

latin. 

•— 

Total. 

inA. 

IwSU.     e£ 

M 

'7ft 

«*. 

t& 

'nous 

own 

.00129 

a  So 

l«|tK» 

'iKMTH 

IhDIS 

i'JS 

155]  000 

'UUM 

oum 

-i£;£K 

Tiaisilt  strength 

N  fici-trnf  lammari/. 

Ten  nils  alreDgth  per  auiut*  iitib  of  origins:  mtumu  ...  ....................    .......  ponnda 

KLuiUcliinlt|»r9qo»f^i.ioV,.p(,.r.^uJ»wlwu do. 

Elonjnrtion  per  ineb,  •ttwrr-  ■   - 
BloDKktlin  per  i: 


er  of  woken  turfeee  . . 


?  Kmi.le  tbe  g*D|t«t  aertion 
Bob  .Ukj 


* 


STEEL   WIRE.  237 

".18   SttUABE    STEEL,    TIHMED,  WISE    WITH  SERRATED  SCARF 
JOIHTS. 

[Braud  Joints.  | 
FIRST  LOT. 


I 


No.  of 

Marks. 

■trflnafii. 

Fractured. 

1"  from  end  of  rait. 

Along  the  scarf. 

S2W 

1 

IBM 

5292 

1210 

Do. 

1"  from  end  of  aearf . 
Alougtliu  scarf. 

520B 

M 

1710 

SECOND  LOT. 


5327 

6328 
532U 

5331 

2 

-*- 

T 

its™ 

2397 
Z27U 
2487 
2468 
HBO 

1 "  from  end  of  scarf. 

Do. 
At  «id  of  scarf. 
i"  from  end  of  scarf. 

Do. 
1"  from  end  of  surf. 
Along  the  scarf . 

DM 

5333 
5334 
5335 
S3M 

1 
5 

1845 
3355 
2410 

One-half  along  scarf  and  one-half  across  wire. 

Along  the  scarf. 

1"  from  end  of  scarf. 

Do! 

FOURTH  LOT. 


5300 

5308 
5389 

1 

3030 
1030 

2150 
SOW 

4"  from  ond  of  scarf. 

Do. 
Followed  the  scarf. 
1"  from  sod  of  scarf. 

Do. 

B373 

5374 
5175 

5377 

a 

s 

5 

UTS 

loao 

UNO 
1635 

IMS 

Followed  scarf  In  part,  ud  then  across  wire.                            , 
1"  from  end  of  scarf. 

Do. 
Along  tha  scarf. 
Across  middle  o!  Joint. 

Do. 

SIXTH  LOT. 


, 

5387 

5 

2204 

Across  the  joint  t, 
At  end  of  scarf. 

from  end  of  scarf. 

3305 

STEEL   WIRE. 
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ALUMINUM  BRONZE. 


CASTINGS  FOR  CONSOLES  FOR  12-INCH  B.  L.  RIFLED 
MORTARS. 


Composition,  approximately:    AJ.  5.    Zn.  15.     Cn.  i 


fl,  Ex.  161 16 


ALUMINUM   BRONZE. 

Casting  No.  S. 
No.  4287. 


Marks,  | 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  toade. 

8u«r™,ivB 

.,Total. 

Per  snoare    per 

ihtth. 

elongation 
per  Inch, 

Remarki. 

"■* 

Pomutt.          I 

oA, 

Inek. 

«.  *U0 

13,000 

D010 

2siooo 

mii 

6,200 

5,000 

SH.OOO 

Kill 

OOlfl 

t,4M 

32,000 

T  MO 

36,000 

? 

olw 

8,820 

Ten«Ue  itrength. 

Central  lummar;,. 

Tennlle  if  renfrth  per  aqtiaro  Inch  of  original  eectkno , pound*. .  43,100 

Elastic  limit  per  aonare  inch  of  original  section  .. ..do  ..  17,000 

Elongation  per  inch  after  rupture      . Inoh..  ".14 

Elongation  per  inch  onderafraln  at  elastic  limit do..  .0012 

BedncUira  in  diameter  at  point  of  mptnre do. . .  .03$ 

Ba  after  rupture,  parent  of  original  section 12.2 

'—--'--  Ught  yellow  odor 


U  baraeter  of  broken  surface. . . 
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ALUMINUM   BRONZE. 


No.  4288. 


Marks,  ?, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Remarks. 

<• 

Total. 

Per  square 
inch. 

Pounds. 

Poundt. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0002 

.0002 

2,000 

10,000 

.0007 

.0005 

2,800 

14,000 

.0012 

.0005 

3,000 

15,000 

.0016 

.0004 

3,200 

16,000 

.0018 

.0002 

Elastic  limit,  approximate. 

3,400 

17,000 

.0022 

.0004 

» 

3,  GOO 

18,060 

.0028 

.0008 

3,800 

19,000 

.0032 

.0004 

4,000 

20,000 

.0037 

.0005 

4,200 

21,000 

.0043 

.0006 

4,400 

22,000 

.0052 

.0009 

4,600 

23,000 

..0061 

.0009 

4,800 

24,000 

.0073 

.0012 

5,000 

25,000 

.0087 

.0014 

5,200 

26,000 

.0101 

.0014 

5,400 

27,000 

.0112 

.0011 

5,600 

28,000 

.0130 

.0018 

5,800 

29,000 

.0158 

".0028 

6,000 

30,000 

.0181 

.0023 

6,400 

82,000 

.0240 

.0059 

6,800 

34,000 

.0328 

.0088 

7,200 

36,000 

.0410 

.0082 

7,#X> 

38,000 

.0530 

.0120 

8,000 

40,000 

.0870 

.0140 

8,400 

42,000 

.08 

.013 

8,800 

44,000 

.10 

.02 

9,200 

46,000 

.12 

.02 

0,600 

48,000 

.14 

.02 

10,000 

50,000 

.17 

.03 

10,400 

52,000 

.19 

.02 

10,530 

52,650 

Tensile  strength. 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  52,650 

Elastic  limit  per  square  inch  of  original  section,  approximate do...  16,000 

Elongation  per  inch  after  rupture inch..  .25 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0018 

Reduction  in  diameter  at  point  of  rupture do...  .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Character  of  broken  surface light  yellow  color 


ALUMINUM   BRONZE. 
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So.  4289. 
Marks,  \ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  1". 


Applied  load*. 

Successive 

Total. 

NBC"' 

„u. 

"'""SSc™ 

E™"k*' 

Fomdt 

Inek. 

4,000 

so.ooo 

.0010 

4,100 

22,000 

0,400 

e,ST0 

8S|350 

.0118 

T      a     tnocta. 

General  nummary. 


Tensile  strength  per  square  ineh  of  orUrloal  section 

Elastic  limit  per  hdui  Inch  of  ordinal  srrttotj 

Elongation  par  Inch  liter  rupture 

Elongation  per  inch  under  strain  ai  elaalu:  limit    ... 

Kednctkoii  In  diameter  at  point  ur  ruptanj ., 

Redaction  in  area  after  rapture,  per  cent  of  original  section  . . 
Character  of  brokan  lurabe 
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ALUMINUM  BRONZE. 


Casting  No.  6. 
No.  4283. 


Marks,  * 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perinea,. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pound*. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000* 

5,000 

.0002 

.0002 

2,000 

10,000 

.0006 

.0004 

3,000 

15,000 

.  .0010 

.0004 

Elastic  limit 

3,200 

16,000 

.0013 

.0003 

3,400 

17,000 

.0016 

.0003 

3,600 

18,000 

.0021 

.0005 

3,800 

19,000 

.0026 

.0005 

4,000 

20,000 

.0031 

.0005 

4,200 

21,000 

.0039 

.0008 

4,400 

22,000 

.0047 

.0008 

4,600 

23,000 

.0058 

.0011 

4,800 

24,000 

.0069 

.0011 

5,000 

25,000 

.0084 

.0015 

5,200 

26,000 

.0102 

.0018 

5,400 

27,000 

.0117 

.0015 

5,600 

28,000 

.0145 

.0028 

5,800 

29,000 

.0170 

.0025 

6,000 

80,000 

.0201 

.0031 

6,400 

32,000 

.0277 

.0076 

6,800 

34,000 

.0378 

.0101 

7,200 

36,000 

.0510 

.0132 

7,600 

38,000 

.0630 

.0120 

« 

8,000 

40,000 

.0811) 

.0180 

8,190 

40,950 

Tensile  strength. 

General  summary. 

Tonsils  strength  per  square  inch  of  original  section pounds..  40,950 

Elastic  limit  per  square  inch  of  original  section do . . .  16, 000 

Elongation  per  incn  after  rupture inch..  .12 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0010 

Reduction  in  diameter  at  point  of  rupture do...  .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

0  haraoter  of  broken  surfacs Light  yellow  color 


ALUMINUM   BBOHZE. 

So.  4231. 
Marks,* 
Diameter,  ",505, 
Sectional  area,  ,20  square  inch. 
Gauged  length,  1". 


Applied  londa. 

...ion    8a,,c 

naive 

Kouriu. 

ToUl. 

Per  aqn»r*     per 

u.  *■ 

Pwn*. 

Pttmdi           I 

wft.             I 

«J>. 

200 

1,000           1 

a 

TUtMhoJ. 

1.000 

5,000 

0002 

0002 

2,000 

10,000 

0004 

2,200 

oooi 

2,  M0 

iaooo 

0008 

2,  «00 

0000 

0U01 

MwtklMt, 

2, 600 

14,000 

15,000 

0010 

s.aoo 

10,000 

0020 

0004 

3,400 

17,000 

3,(00 

18,000 

0028 

3,  WO 

0005 

20,000 

0040 

0OO3 

4,400 

22,000 

0068 

4. MO 

23,000 

0O72 

0014 

4,  MS 

24,000 

Sow 

25,000 

0102 

0012 

5,200 

5,400 

27,000 

0025 

28,000 

5,800 

28,000 

0,000 

80,000 

0240 

0040 

0,800 

84,000 

04 

r 

7,300 

30,000 

05 

7,000 

oa 

8,000 

40.000 

ot 

02 

8,400 

42,000 

11 

8,800 

136 

025 

9,200 

40,000 

IS 

8.380 

48,800      

Tnilh  Btrengtb. 

Temile  strength  per  »qn»re  inch  of  orlgioH 
Untie  limit  per  huiii  Inch  of  orlg  »»'  m  i 

Uoagatiam  per  inch  afterruptun* 

~—    itionporlDchnnder  ttraia  t 


Cuncter  of  brokon  Murfaco... 
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ALUMINUM   BRONZE. 


Casting  No.  7. 

No.  4285. 
Marks,  J 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Remarks. 

Total. 

Per  square 
incli. 

Pounds. 

Pound*. 

Inch. 

-    Inch,    m 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0003 

.0003 

2,000 

10,000 

.0006 

.0003 

2,200 

11,000 

.0007 

'1.0001 

2,400 

12,000 

.0008 

.0001 

2,600 

13,000 

.0009 

.0001 

2,800 

14,000 

.0009 

0. 

3,000 

15,000 

.0010 

.0001 

3,200 

16,000 

.0011 

.0001 

Elastic  limit. 

3,400 

17,000 

.0015 

.0004 

3,600 

18,000 

.0020 

.0005 

3,800 

19,000 

.0026 

.0006 

4,000 

20,000 

.0036 

.0010 

4,200 

21,000 

.0046 

.0010 

4,400 

22,000 

.0056 

.0010 

4,600 

23,000 

.0068 

.0012 

4,800 

24,000 

.0082 

.0014 

5,000 

25,000 

.0104 

.0022 

6,200 

26,000 

.0120 

.0016 

5,400 

27,000 

.0147 

.0027 

6,600 

28,000 

.0168 

.0021 

6,800 

20,000 

.0191 

.0023 

• 

6,000 

30,000 

.0240 

.0049 

6,400 

32,000 

.0350 

.0110 

f 

6,800 

34,000 

.0400 

.0050 

7,200 

36,000 

.0550 

.0150 

7,600 

38,000 

.0750 

.0200 

8,000 

.    40,000 

.0900 

.0150 

8,400 

42,000 

.1050 

.0150 

8,610 

43,050 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  43, 050 

Elastic  limit  per  sqnare  inch  of  original  section '. do. . .  16, 000 

Elongation  per  inch  after  ruptnre inch . .  .15 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0011 

Reduction  in  diameter  at  point  of  ruptnre do ...  .  055 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 20. 5 

Character  of  broken  surface light  yellow  color 


ALUMINUM   BRONZE. 
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No.  4286. 

Marks,  2 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0002 

.0002 

2,000 

10,000 

.0005 

.0003 

2,400 

12,000 

.0000 

.0001 

2,600 

13,000 

.0008 

.0002 

2,800 

14,000 

.0010 

.0002 

3,000 

15,000 

.0012 

.0002 

Elastio  limit 

3,200 

16,000 

.0018 

.0006 

3,400 

17,000 

.0021 

.0003 

3,600 

18,000 

.0027 

.0006 

* 

3,800 

19,000 

.0035 

.0008 

4,000 

20,000 

.0050 

.0015 

4,200 

21,000 

.0059 

.0009 

■ 

4,400 

22,000 

.0072 

.0013 

4,600 

23,000 

.0086 

.0014 

4,800 

24,000 

.0110 

.0024 

5,000 

25,000 

.0130 

.0020 

5,200 

2(1, 000 

.0141 

.0011 

5,400 

27,000 

.0172 

.0031 

5,600 

28.000 

.0205 

.0033 

5,800 

29,000 

.0240 

.0035 

6.000 

30,000 

.0280 

.0040 

6,400 

32,000 

.0382 

.0102 

6,800 

34,000 

.0520 

.0138 

7,200 

36,000 

.0650 

.0130 

7,600 

38,000 

.08 

.0150 

8,000 

40,000 

.101 

.025 

8,400 

42,000 

.13 

.025 

8,800 

44,000 

.15 

.02 

9,200 

46,000 

.17 

.02 

9,510 

47,550 

Tensile  strength. 

■J 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  47,550 

Elastic  limit  per  Bquare  inch  of  original  section do...  15,000 

Elongation  per  inch  after  rupture inch. .  .  20 

Elongation  per  inch  under  Htrain  at  elastic  limit do...  .0012 

Seduction  in  diameter  at  point  of  rupture do...  .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Character  of  broken  surface light  yellow  color 


TENSILE  TEST  OF  STEEL  AND  BRASS  RIBBON  TAPE 

"^  FOB 

ENGINEER  CORPS,  U.  S.  ARMY. 


I 


BTEEL    AND   BRASS   RIBBON    TAPE. 


No.  4649. 
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Steel  Tape. 

Sectional  area  ".128  x  ".0127  =  .0016  square  inch. 
Ganged  length,  10". 
Temperature,  76°  F. 


Applied  loads. 

Elongation 

in  ganged 

lengtn. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

5 

10 

20 

30 

40 

SO 

00 

70 

80 

90 

100 

110 

120 

180 

140 

150 

100 

170 

180 

190 

200 

417 

Pound*. 

0. 

.0002 
.0027 
.0054 
.0079 
.0105 
.0123 
.0144 
.0107 
.0106 
.0220 
.0234 
.0260 
.0288 
.0307 
.0329 
.0843 
.0307 
.0390 
.0411 
.0484 

Initial  load. 

•       < 

Elastic  limit  above  this  load. 
Tensile  strength. 

260,625 
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STEEL   AND   BRASS   RIBBON   TAPE. 


No.  4650. 

Brass  Tape. 

Sectional  area,  ".128  x  ".0127  =  .0016  square  inch. 
Gauged  length,  10". 
Temperature,  76°  F. 


Applied  loads. 

Elongation 

in  gauged 

length. 

Bemarks. 

Total. 

Per  square 
Inch. 

Pounds. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

00 

05 

100 

105 

110 

115 

120 

122 

124 

Pounds. 

Inch. 

0. 
.0052 
.0080 
.0110 
.0134 
.0150 
.0172 
.0193 
.0216 
.0236 
.0256 
.0280 
.0300 
.0330 
.0344 
.0380 
.0413 
.0433 
.0466 
.0486 
.0537 
.0566 
.0585 
.0697 
.0628 
.1858 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

, 

71,875 

77,500 

COPPER   CYLINDEHS. 
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COPPER  CYLINDERS. 
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BELLEVILLE   SPRINGS. 


No.  5165: 

Six  pairs  of  Belleville  springs  assembled  and  tested  by  compression. 

Springs  of  French  manufacture. 
Total  height  under  initial  load,  4".85. 


Applied 
loads. 


Poundi. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
0,500 
7,000 
7,500 
8,000 
8,500 
9,000 
0,500 
10,000 
10,500 
11,000 
15,000 
9,000 
6,000 


600 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
8,500 
8,000 
7,500 
7,000 
6,500 
6,000 
5,500 
5,000 
4,500 
4,000 
3,500 
3,000 
2,500 
2,000 
1,500 
1,000 
4,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 


Total  com- 
pression. 


Inches. 
0. 

.0757 

.1516 

.2271 

.3030 

.3796 

.4594 

.6398 

.6251 

.7151 

.8116 

.9111 

1.0166 

1.1333 

1.2451 

1.3568 

1.4538 

1.517ft 

1.5558 

1.5864 

1.6114 

1.6368 

1.7768 

1.6144 

1.3142 


Successive 
compres- 
sion. 


Inch* 

0. 

.0757 
.0759 
.0755 
.0759 
.0766 
.0798 
.0804 
.0853 
.0900 
.0965 
.0995 
.1054 
.1168 
.1118 
.1117 
.0970 
.0641 
.0379 
.0306 
.0260 
.0254 
.1400 
.1624 
.3002 


Permanent 
set. 


Inch. 
0. 


.0345 


t 


.2154 


Rem  arks. 


Initial  load. 


Loaded  ten  times  with  15,000  pounds,  releasing  to  1,000  pounds  between  each. 


.3851 

.4672 

.5453 

.6246 

.7065 

.7919 

.8811 

.9711 

1.0613 

1.1543 

1.2465 

1.3381 

L4233 

1.4969 

1.5449 

1.5776 

1.6026 

1.5826 

1.5583 

1.5244 

1.4711 

1.4041 

1.3314 

1.2476 

1. 1611 

1.0746 

.9814 

.8898 

.7986 

.7023 

.6070 

.5108 

.4126 

.8786 

.3716 

.5281 

.6938 

.8596 

1.0406 

1.2271 

1.4086 

1.5361 

1.5946 


.0819 
.0821 
.0781 
.0793 
.0809 
.0864 
.0892 
.0900 
.0902 
.0930 
.0922 
.0916 
.0852 
.0736 
.0480 
.0327 
.0250 
.0200 
.0243 
.0339 
.0533 
.0670 
.0727 
.0838 
.0806 
.0866 
.0932 
.0916 
.0912 
.0963 
.0953 
.  0962 
.0982 
.5732 
.0840 
.1565 
.1657 
.1658 
.1810 
.1865 
.1815 
.1275 
.0585 


.3032 


.3054 
.2876 
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•  ^ 


Applied 
loads. 

Total  com- '  S°^t^J6 
preasion.   |   ^ST 

Permanent 
*      net. 

Remarks. 

Paumdt. 
8,000 
7,000 
0,000 
5,000 
4,000 
3,000 
2,000 
1,000 

Inches. 

1.5504 

1.4591 

ft  3180 

1.1504 

.9702 

.7806 

.5932 

.3978 

Inch. 
.0442 
.0913 
.1411 
.1876 
.1802 
.1897 
.1873 
.1964 

Inch. 

.2916 

y  i 


■11 


Test  discontinued. 


No.  5166. 


Another  set  of  six  pairs  of  Belleville  springs  tested  by  compression, 
same  manufacture  and  dimensions  as  those  in  test  No.  5165. 
—  Total  height  under  initial  load,  4".65. 


Applied 
loads. 


Pounds. 
500 
1,000 
1,500' 
2,000 
2,600 
8,000 
2,500 
2,000 
1,600 
1,000 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
4,500 
4,000 
3,500 
3,000 
2,500 
2,000 
1,500 
1,000 
1,000 
1,500 
2,000 
2,590 
3,000 
3,600 
4,000 
4,500 
5,000 
6,500 
6,000 
6.600 
7.000 
6,600 
6,000 
5,600 
5,000 
4,600 
4,000 


Total  com- 
pression. 


Inches. 
0. 

.0719 
.1450 
.2185 
.2926 
.8720 
.3004 
.2274 
.1540 
.0830 
.0824 
.1528 
.2260 
.2991 
.3732 
.4564 
.6393 
.6288 
.7221 
.6489 
.5710 
.4931 
.4136 
.3364 
.2622 
.1804 
.1060 
.0986 
.1696 
.2461 
.8202 
.8976 
.4756 
.6676 


.7240 


.9228 

1.0247 

1.1173 

1.0661 

1.0049 

.9888 

.8525 

.7701 

.6850 


Successive 
compres- 
sion. 


Inch. 

0. 
.0719 
.0731 
.0735 
.0741 
.0794 
.0716 
.0730 
.0734 
.0710 
.0758 
.0704 
.0732 
.0731 
.0741 
.0822 
.0839 
.0896 
.0933 
.0732 
.0779 
.0779 
.0796 
.0771 
.0842 
.0718 
.0754 
.0754 
.0711 
.0765 
.0741 
.0774 
.0780 
.0819 
.0813 
.0852 
.0982 
.1006 
.1019 
.0926 
.0512 
.0612 
.0711 
.0813 
.0824 
.0861 


Permanent 
set. 


Remarks. 


Inch. 
0. 


Initial  load. 


0066 


.0231 


*■$ 
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Test  discontinued. 
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So.  5281— Continued* 


Applied 
loads. 

Total  com* 
pression. 

Snoceesive 

oompres- 

aion. 

Permanent 
set. 

Inch. 

Kern  arks. 

Pound*. 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.000 
27,000 
28.000 
29,000 
80,000 
29,000 
28,000 
27,000 
26,000 
25,000 
24,000 
23,000 
22,000 
21,000 
20,000 
19,000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 
12.000 
11.000 
10,000 
9,000 
8,01)0 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
500 

Inches. 

.8010 

.8560 

.9117 

.9670 

1.0211 

1.0790 

1.1358 

1.1910 

1.2493 

1.3050 

1.8620 

1.4200 

1.4770 

1.5820 

1.5870 

1.6380 

1.6858 

1.7290 

1.7700 

1.8092 

1.8415 

L8060 

1.7880 

1.7570 

1.7220 

1.6851 

1.6460 

1.6030 

1.5582 

1.5111 

1.4633 

1.4127 

1.8612 

1.3099 

1.2568 

1.2030 

1.1490 

1.0915 

1.0862 

.9780 

.9195 

.8572 

.7967 

.7330 

.6677 

.6045 

.5393 

.4620 

.4025 

.3314 

Inch. 

-.0555 
.0550 
.0557 
.0553 
.0541 
.0579 
.0568 
.0552 
.0583 
.0557 
.0570 
.0580 
.0570 
.0550 
.0550 
.0510 
.0478 
.0432 
.0410 
.0392 
.0323 
.0355 
.0180 
.0310 
.0850 
.0369 
.0391 
.0430 
.0448 
.0471 
.0478 
.0506 
.0515 
.0513 
.0531 
.0538 
.0540 
.0575 
.0553 
.0582 
.0585 
.0623 
.0615 
.0627 
.0653 
.0632 
.0652 
.0773 
.0595 
.0711 

• 

.  . 

Rested  under  this  load  thirty  minutes. 

.2870 

Test  discontinued. 
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No.  5282. 

Retest  of  four  pairs  of  Belleville  springs. 

The  original  test  of  these  springs  is  publisher!  inltepnrtof  Testa,  1800. 
Original  dimensions:   Exterior  diameter,  8".00;    interior  diameter, 
2" .37;  conicity,  ",23  each;  thickness  of  springs,  ".42. 
Original  height  of  four  pairs  uuder  initial  hind,  i>".27, 
Present  height  of  four  pairs  under  initial  load,  5".ifl. 
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BELLEVILLE   SPRINGS. 
No.  5282— Continued. 


Test  discontinued. 


A     * 


BELLEVILLE  SPRINGft. 


TEST  07  PAIR  OP  BELLEVILLE  SPRIMG8  MADE  FROM  SAME  STEEL 

AS  TE8T  MO.  4694. 


SPBINGS    MANUFACTURED    AT    WATERTOWN   ARSENAL    FOR    5-INCH 

SIEGE  CARRIAGE. 

[Springs  ifere  tempered  in  oil.] 

Ko.  4695. 


? 


•: 


I 


Applied 

Compres- 

loads. 

sion. 

Poundi. 

Inch, 

200 

a 

400 

.0054 

600 

.0087 

800 

.0104 

1,000 

.0130 

2,000 

.0244 

3,000 

.0352 

4,000 

.0462 

5,000 

.0570 

6,000 

.0687 

7,000 

.0822 

8,000 

.0964 

1,000 

.0177 

2,000 

.0205 

3,000 

.0397 

4,000 

.0506 

5,000 

.0616 

6,000 

.0729 

7,000 

.0845 

6,000 

.0758 

5,000 

.0645 

4,000 

.0531 

3,000 

.0417 

2,000 

.0306 

1.000 

.0194 

Successive 
compres- 
sion. 


Inch. 
0. 

.0054 

.0033 

.0017 

.0026 

.0114 

.0108 

.0110 

.0108 

.0117 

.0135 

.0142 

-.0787 

+.  0118 

.0102 

.0109 

.0110 

.0113 

.0116 

—.0087 

—.0113 

—.0114 

—.0114 

—.0111 

—.0112 


Permanent 
set. 


Inch. 
0. 


.0004 
.0006 
.0015 
.0023 
.0022 
.0034 
.0042 
.0057 


Remarks. 


Initial  load. 


Test  diseontfaned. 


Scale  started  off  near  the  holes  in  the  springs. 


\ 
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iHTIHG  METAL  USED  IH  BELLEVILLE  SPRIXOa 
No.  4694. 


S3 


f 


)7!)  square  inch. 

870  pounds  =  44,510  pounds  per  square  inch. 

,  32,840  pounds  =  86,650  pounds  per  square  inch, 

inches,  ."53=6.0  per  cent. 

Ai  sections,  ".03,  ".04,  ".05  ".12,  ".15,  ".04,  ".05,  ".03. 

,  l".43x".237=.339  square  inch. 


,  l".43x".237=.339  square  inch. 

rea,  10.6  ]ier  cent. 

racture,  granular,  radiating  from 


one  comer. 


rrs2&L£i>F 


'.  '*■ 


^.v 
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INITIAL   STRAINS. 


No.  5245. 


Marks,  '£?'/ 
Measurements  of  diameters. 


Ring. 


No.  10,  in  slice.. 
N  a  10,  detached 


Differences. 


No.  9,  in  slice  . . 
No.  9,  detached 


Difference*. 


No.  8,  jii  slice  . . 
No.  8,  detached 


Differences. 


No.  7.  in  slice  . . 
No.  7.  detached 


Difference*. 


No.  6,  in  slice  . . 
No.  6,  detached 


Differences. 


No.  5,  in  slice  . . 
No.  5,  detached 


Difference* . 


No.  4,  in  slice  . . 
No.  4,  detached 


Differences. 


No.  3,  in  slice  . . 
No.  3,  detached 


Differences. 


No.  2,  in  slice  .. 
No.  2,  detached 


Difference*. 


No.  l,in  slice .. 
No.  1,  detached 


Dinmeters. 


-**- 


Incheg. 

n 


B 


Inches. 
15.  0012 
15.  0621 


Incheg. 
15. 0495 
15. 0505 


Mean. 


Inches. 
15. 05535 
15.05630 


16.4837 
16.4847 


+.0010 

17.9004 
17. 9001 


— .  0003 

19. 2962 
19.  2973 


4.0011 


20.  7180 
20. 7180 


0. 

22. 1228 
22. 1232 


-f^.0009 

+.0010 

10.4702 
10.  4777 

16. 4958 
16.4965 

f.0015 

17.9069 
17. 9087 

+.0007 

17.^223 
17. 9231 

+  -0018 

+.0008 

19.3149 
19. 3165 

19.3081 
19.3080 

+.0010 

—.0001 

20. 7361 
20. 7355 

20. 7405 
20.7415 

+.00095 


Compres- 
sion stress 
per  square 
inch. 


Pounds. 


1.890 


^.0006 

22. 1205 
22.  1268 


+  .0004 


+  .0003 


23.  5757 
23.  5766 


+.0010 


22. 1320 
22. 1327 


10. 4*523 
16.48630 


+.00107 

1(.  90987 
17.  91063 


-f.  00076 


19.30640 
19. 30727 


+.00087 

20.  73153 
20. 73166 


+  .00013 


22. 12710 
22. 12757 


+  .0007 


00047 


23. 5787 
23.5820 


23. 5772 
23. 5793 


24.  9873 
24. 9883 


+.0009 

25.  0001 
25.  0006 


+  .0010 

26.  3960 
26.  3939 


0021 


+.0005 

20.  4037 
26.  4049 


+.0033  |   +.0021 


24.9811 
24.9809 


24.98950 
24. 98993 


—.0002  I   +.00043 


+.0012 


27.  8290 
27. 8404 


+.0114 


27.  8233 
27. 8109 


—.0004 


26.  4240 
26. 4280 


1,957 


1,273 


1,  352 


188 


£"_ 


1.  532 


516 


+.0040 


27.8242  | 
27.8238  ! 


—.0004 


26.40790 

26. 40893 

+.00103 

1,170 

27.  82550 

27. 82703 

+.00153 

1,651 

*  Those  diameters  were  disturbed  by  the  lathe  tool  when  catting  out  the  rings. 
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No.  5364. 


JjlcirlES}   B  T  R 

Measurements  of  diameters. 


Sing. 

Diameters. 

Stress  per  square 
inch. 

A 

B 

C 

Mean. 

Tension. 

Compres- 
sion. 

No.  5.  Id  slice 

Inches. 
10.0224 
10.0222 

Inches. 
10. 0307 
10. 0311 

Inches. 
10.0280 
10. 0277 

Inches. 
10. 02703 
10. 02700 

Pounds. 

Pound*. 

:::::::::::::::::::: 

—.0002 

+.0004 

—.0003 

—.0003  I              00 

11.6750 
11.6755 

11. 6740 
11. 6743 

11. 6710 
11. 6717 

11.  67333 
11.  67383 

No.  5.  detached 

x      Differences  - » -f 

■ 

+.0005 

+.0003 

+.0007 

+.00050 

. 

1,290 

No.  4.  in  slice 

13. 3274 
13.3277 

13. 3247 
13. 3242 

13. 3227 
13.3221 

13. 32493 
13. 32467 

No.  4.  detached 

Differences ......... 

+.0003 

-.0005 

-.0006 

—.00026 

590 



14. 8539 
14,9520 

14. 9295 
14. 9291 

14.9535 
14.9520 

14. 94563 
14. 94437 

t 

No.  3.  detached. 

Differences 

— .  0019 

-.0004 

—.0015 

-.00120 

2,530 

No.  2.  in  slice. 



16.5929 
16.5909 

16.5948 
16.5934 

16.5979 
16.5961 

16. 59520 
16. 59347 

No.  2.  detached. ........... 

t 

Differences 

i 

-.0020 

—.0014 

—.0018 

— .  00173 

3,130 

No.  1.  in  slice. ............. 

18.2622 
18.2648 

18.2450 
18.2405 

18.2500 
18.2533 

18. 25240 
18. 25287 

Differences ......... 

+.0026 

-.0045 

+.0038 

+.00047 

770 

1 
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INITIAL  STRAINS  IN  DISCS 


TAKEN   FROM 


A  31-INCH  COLD-ROLLED  IRON  BAR. 
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Fifteen  disks  were  cut  from  a  cold-rolled  iron  bar,  and  from  the  rim 
of  each  disk  a  ring  £-inch  thickness  was  taken. 

The  internal  strains  in  these  rings  were  determined  with  the  metal 
in  the  condition  it  existed  in  the  bar,  also  after  the  cylindrical  surface 
of  two  of  the  disks  had  been  peined  with  a  hand  hammer,  and  after 
others  had  been  annealed  at  temperatures  ranging  from  368  to  1,408 
degrees  Fahr. " 

Certain  rings  were  turned  out  from  the  interior,  reducing  the  thick- 
ness of  metal  to  ".17,  the  changes  in  diameters  being  observed  both 
when  the  ring  was  first  detached  from  the  disk  and  after  the  subsequent 
reduction. 

The  stresses  corresponding  to  the  strains  released  were  computed, 
assuming  for  the  purpose  a  modulus  of  elasticity  of  27,000,000  pounds 
per  square  inch. 

Some  rings  were  cut  apart  radially,  the  expansion  of  chord  measure- 
ment across  the  cut  showing  additional  strains  were  released. 

In  disks  A,  B,  and  C,  taken  from  the  bar  in  its  ordinary  cold-rolled 
condition,  the  compression  stresses  ranged  from   12,030  pounds  per 
square  inch,  to  15,300  pounds  per  square  inch,  and  the  strains  were  well 
distributed  over  the  thickness  of  metal  in  the  rings,  as  shown  by  their  < 
behavior  when  reduced  in  thickness. 

The  metal  was  evidently  capable  of  retaining,  at  least  for  the  time 
being,  more  intense  strains,  which  in  peined  disk  D,  when  reduced  to 
".17  thickness,  amounted  to  23,670  pounds  per  square  inch. 

In  the  rings  from  both  D  and  E  the  strains  appear  to  have  been 
sensibly  greater  near  the  peined  surface  than  at  a  depth  of  i  inch. 

The  effect  of  annealing  at  the  higher  temperatures  employed  was 
very  marked. 

'  After  having  been  heated  to  1,408  degrees  Fahr.  the  stresses  in 
ring  G  were  reduced  to  994  pounds  per  square  inch,  and  those  rings 
exposed  to  lower  temperatures  down  to  852  degrees  Fahr.  appear  to 
have  had  their  internal  strains  diminished.  Below  852  degrees  Fahr. 
there  was  irregular  behavior. 
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INITIAL   STRAINS. 


SKETCH  OF  BIHOS  TAKEN  FROM  DISKS. 


WthicftnesM, 
8 


**"+! 


-?%' 


Disk  A. 


Ring. 

Diameters. 

Corre- 
r  ponding 
compress- 
ion stress 
per  square 

inch. 

1 

2 

3 

Mean. 

Inches. 
3. 5216 
3.5236 

Inches. 

3.5286 
8.5298 

Inches. 
3.5220 
3.5238 

Inches. 
3.52406 
~  3.52573 

Pounds. 

+.0020 

+.0012 

+.0018         +.00107 

12.790 

Tnrnod   out   on    inside   to  ".17 

3.5233 

3.5297 

3.5239 

3.52563 

+.0017 

+.0011 

+.0019 

+.  00157 

12.030 

Chord  1 — 2  expanded  ".0052  when  ring  was  cut  apart  radially. 

Disk  B. 


Tn  disk         

3.5355 
3.5377 

3.5329 
3. 5357 

3.5333 
3.5340 

3.53390 
3. 53580 

• 

+.0022 

+  .0028 

+.0007 

+  .00190 

14, 520    ; 

Turned  out   on   inside   to   ".17 

3.5376 

3.5363 

3.5330 

3.53563 

| 

+.0021 

+.0034 

—.0003 

+.  00173 

13,220 

Disk  C. 


Before  peining 
After  peining . 


Differences 

Detached 

Differences , 


Turned  out  on  Inside  to   ".17 
thickness 


Total  differences 


3.5355 
3.5353 


—.0002 


3.5355 


+.0002 


8.5370 


3.5279 
3.5283 


+.0004 


3.5297 


+.  0014 


3.5263 
3.5265 


+.000*2 


3.5299 


3.5296 


+.0017 


+.0013 


+.0034 


3.5296 


+.0030 


3.52990 
8.53003 


+.00013    \ 
3. 53170      . 


+.00167 


12,770 


3.53203     !. 


+  .00200 


15,300 


"I 


*.,. 
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Disk  D. 


Ring. 

Diameters. 

Corre- 
sponding 
compress- 
ion stress 
per  square 
inch. 

1 

2 

8 

Mean. 

Inches. 
3.5381 
3.5376 

Inches. 
3.5358 
3.5356 

Inches. 
3.5350 
3.5340 

Inches. 
3.53660 
3. 53573 

Pounds. 

After  neinins 

Differences 

-.0005 
3.5432 

—.0002 

-.0019 

— . 00087 

Detached . 

, 



3.5378 

3. 5340          3. 53833 

Differences 

+.0056 

+.0022 

.0000    ;     +.00260 

19,850 

Turned  out  on   inside  to   ".17 
thickness 

3.5506 

3.5387 

3.5272 

3.53883 

i 

Total  differences 

+.  0130 

+.0031 

-.0068 

•+ . 00310 

23,670 

Disk  B. 


Before  neinine 

3.5284 
3.5282 

3.5366 
3.5363 

3.5287 
'    3.5286 

3.53123 
3. 53103 

After  peiniuc  - -■. ,_.T.T.,...,. 

Differences 

-.0002 

—.0003 

—.0001 

—.00020 

Detached 

3.5304 

3.5381 

3.5301 

3. 53286 

Turned   out  on  inside   to   ".17 
thickness ,  -  - » T .,-,-»-- 

+,0022 

+  .0018 

+  .0015 

+.00183 
3.53336 

13,  990 

3. 5311 

3.5390 

3.-5300 

Total  differences  .*,,., 

+.0029 

+.0027 

+.0014 

+.  00233 

17,820 

Disk  P. 

Heated  to  an  estimated  temperature  of  1,208°  Fahr.  and  cooled  in 
air,  which  caused  a  decrease  of  ",0003  in  the  mean  diameter. 


In  disk ........................ 

3.5363 
3.5362 

8.5255 
3.5262 

3.5284 
3. 5294 

3. 53007 
3.  53060 

—.0001 

+.0007 

+.0010 

+.  00053 

4,050 

Chord  1 — 2  expanded  ".0103  when  ring  was  cut  apart  radially. 

Disk  G. 

Heated  to  an  estimated  temperature  of  1,408°  Fahr.  and  cooled  in 
air,  which  caused  a  decrease  of  ".0001  in  the  mean  diameter. 


3.5310 
3. 5318 

3.5355 
3.5355 

8.5260 
4. 5261 

3.53083 
3.53096 

+.0003 

.0000 

+.0001 

+.00013 

994 

Chord  1 — 2  expanded  ".0013  when  ring  was  cut  apart  radially. 
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Disk  H. 

Heated  to  an  estimated  temperature  of  628°  Fahr.  and  cooled  in  air, 
which  caused  a  decrease  of  ".00013  in  mean  diameter. 


King. 

DUtucUmh. 

Correa- 

ponding 

com  proa- 

aioti  Htreaa 

per  80  uaro 

incn. 

Pounds. 

1 

2 

3 

Mean. 

In  disk 

Inches. 
3.4883 
4.4895 

Inches. 
3. 4705 
3.4726 

Inches. 
3. 4875 
3.4889 

Inches. 
3. 48210 
3.48367 

Detached . . 

Differences 



+.0012 

+.0021 

+.0014 

+  .00157 

12, 170 

i 

Chord  1 — 2  expanded  ".0146  when  ring  was  cut  apart  radially. 

-  Disk  I. 

Heated  to  an  estimated  temperature  of  516°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


1 

3.4854 
3.4860 

3.4890 
3.4904 

3.4934 
3.4944 

3.48927 
3. 490*27 

■   ■  • 

Detached 

Differences 

+.0006 

+.0014 

+.0010 

+.00100 

7,740 

Chord  1 — 2  expanded  ".0124  when  ring  was  cut  apart  radially. 

Disk  J. 

Heated  to  an  estimated  temperature  of  .540°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00014  in  mean  diameter. 


3.4890 
3.4904 

3. 4749 
3.4769 

3.4814 
3. 4829 

3.48177 
3.48340 

Detached 

+.0014 

+  .0020 

+.0015 

+.00163 

12,640 

Chord  1 — 2  expanded  ".0116  when  ring  was  cut  apart  radially. 

Disk  K. 

Heated  to  an  estimated  temperature  of  368°  Fahr.  and  cooled  in  air, 
which  caused' an  increase  of  ".00003  in  mean  diameter.- 


In  dink 

3.4929 
3.4945 

3.  4874 
3.4896 

3.4880 
3.4881 

3. 48943 
3.  49073 

Differences 

+.0016 

+.0022 

+.0001 

+.  00130 

10,060 

Chord  1 — 2  expanded  ",0070  when  ring  was  cut  apart  radially. 
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•  Disk  L. 

Heated  to  an  estimated  temperature  of  660°  Fahr.  and  cooled  in  air, 
which  caused  a  decrease  of  ".0001  in  mean  diameter. 


4" 


1 

Ring. 

> 

Diameters. 

Corre- 
sponding 
compres- 
sion stress 
pef  square 
inch. 

1 

2 

3 

Mean. 

In  disk 

Inches. 
3.4860 
4.4866 

Inches. 
3.4877 
3.4905 

Inches. 
3.4819 
3.4834 

Inches. 
3.48520 
3.48683 

Pounds. 

Detached. 

+.0006 

+.0028 

+.0015 

+.00163 

12,630* 

Chord  1 — 2  expanded  ".0139  when  ring  was  cut  apart  radially. 

Disk  M. 

Heated  to  an  estimated  temperature  of  852°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00034  in  mean  diameter. 


In  disk 

3.4915 
3.4941 

3.4852 
3.4855 

8.4800 
3.4800 

3. 48557 
3. 48653 

Detached 

+.0026 

+.0003 

.0000 

+.00090 

7,440 

Chord  1 — 2  expanded  ".0104  when  ring  was  cut  apart  radially. 

Disk  N. 

Heated  to  an  estimated  temperature  of  876°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00026  in  mean  diameter. 


In  disk 

3.4847 
3.4859 

3.4810 
3.4814 

3.4810 
3.4829 

3.48223 
3. 48340 

Detached - 

Differences r  - , , .  r .. » .  - .. .  *  -  - 

+.0012 

+.000* 

+.0019 

+.00117 

9,070 

Chord  1 — 2  expanded  ' 

'.0082  wl 
Dis*] 

ken  ring 

EC  O. 

•  was  cu 

t  apart  r 

adially. 

Heated  to  an  estimated  temperature  of  1,156°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


3.4875 
3. 4889 

3.4879 
3.4889 

h      3. 4725 
3.4730 

3.48263 
3. 48360 

+.0014 

+.0010 

+.0005 

+.00097 

7,520 

Chord  1 — 2  expanded  ".0101  when  ring  was  cut  apart  radially. 
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No.  4384. 

Mark,  • 

Diameter,  ".510. 

Sectional  area,  .204  square  inch. 

Ganged  length,  2". 


Applied  load*. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  actuate 
incn. 

permanent 
set. 

Pounds. 

204 

1,020 

2,040 

3,060 

4,080 

5,100 

6,120 

6,304 

6,508 

6,712 

6,916 

7,140 

7,344 

7,648 

7,752 

7,956 

8,160 

8.364 

8,568 

8,772 

8.976 

9.180 

9.384 

9,588 

9.792 

9,996 

10,200 

10,404 

10.608 

10,812 

11,016 

11,220 

11,424 

11,628 

11,832 

12,036* 

12,240 

14,060 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30.000 
31,000 
32.000 
33,000 
-34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
59,000 
60,000 
68,920 

Inch. 
0. 
.000100 
.000350 
.000550 
.000800 
.001000 
.001300 
.001350 
.001450 
.001500 
.001750 
.002300 
.003300 
.004060 
.004600 
.005600 
.006050 
.006450 
.006750 
.007600 
.008350 
.009100 
.009600 
.010400 
.011000 
.011500 
.012100 
.012560 
.013150 
.014000 
.  014750 
.015400 
. 016100 
.017050 
.017600 
.018500 
.019500 

Inch. 
0. 

.000100 
.000250 
.000200 
.000250 
.000200 
.000300 
.000050 
.000100 
.000050  ' 
.000260 
.000550 
.001000 
.000700 
.000600 
.000900 
.000550 
.000400 
.000300 
.000850 
.000750 
.000750 
.000500 
.000800 
.000600 
.000500 
.000600 
.000450 
.000600 
.000850 
.000750 
.000650 
.000700 
.000950 
.000550 
.000900 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.000150 

.000150 

.001100 

.000950 

.004500 

.003400 

.010000 

.005500 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    68,920 

Elastic  limit  per  square  Inch  of  original  section do 33, 000 

Elongation  per  inch  after  rupture , inch . .      .  0200 

Elongation  per  inch  under  strain  at  elastic  limit do.. 2.  .001500 

Reduction  in  diameter  at  point  of  rupture do 010 

Reduction  in  area  after  rupture,  per  cent  of  original  section 3.9 

Position  of  rupture at  the  neck 

Character  of  broken  surface. ....  granular,  surface  thickly  studded  with  small  cavities  ".01+diameter 
Elongation  of  inch  aectiona ".02,  ".02* 
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No.  912. 

Mark,  • 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 

Permanent 
set. 

Successive 

Total. 

Per  square 
inon. 

compros- 

siou  per 

inon. 

permanent 
set. 

Bemarlfs. 

Poundi. 

500 

2,600 

5,000 

7,600 

10,000 

12,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
45,080 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000   ' 
31,000 
32,000 
83,000 
34,000 

35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
90,160 

Inek. 
0. 

.000050 
.000125 
.000260 
.000450 
.000675 
^   .000925 
.001000 
.001050 
.001125 
.001200 

.001325 
.001550 
.001925 
.00887A 
.004625 
.005000 
.005475 
.005800 
.006300 
.006775 
.007250 
.007625 
.006125 
.008575 
.009200 
.009625 
.010625 
.011625 
. 012700 
.013600 
.014875 

Inch. 
0. 
.000060 
.000065 
.000125 
.000200 
.000225 
.000250 
.000075 
.000050 
.000075 
.000075 

.000125 
.000225 
.000376 
.001950 
.000750 
.000375 
.000475 
.000325 
.000600 
.000475 
.000476 
.000375 
.000600 
.000450 
.000625 
.000425 
.000900 
.001100 
.001075 
.000900 
.001275 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000075 

.000075 

.000100 

• 

.000025 

:::::::::::: 

Elastic  limit,  approx- 
imate. 

.0000250 

• 
.000150 



. 003575 

.003325 

Ultimate  strength. 

.005550 

.001975 

■ 

.  007675 

. 002125 

.012425 

.004750 

i 

Failed  by  triple  flexure. 
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No.  4385, 

Marks,  •• 

Diameter,  ".515. 

Sectional  area,  .208  square  inch. 

Gauged  length,  2". 


Applied  loadtfT 

Elongation 
per  inch. 

Successive 

elousration 

perlnch. 

Permanent 
set. 

Successive 

permanent 

Bet. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
208 
1,040 
2,080 
3,120 
4,160 
5,200 
6,240 
6,448 
6,656 
6,864  - 
7,072 
7,280 
7,488 
7,696 
7,904 
8,112 
8,320 
8,528 
8,736 
8,944 
9,152 
9,360 
9,568 
9,776 
9,984 
10,120 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
88,000 
34,000 
35,000 
36,000 
37,000 
.     88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
48,660 

f 

Inch. 
0. 

.000150 
.000400 
.000550 
.000700 
.000960 
.001250 
.001300 
.001400 
.001450 
. 001800 
.002*00 
.003050 
.003900 
.004500 
.005000 
.005500 
.006900 
.006400 
.006900 
.007500 
.008050 
.008660 
.009250* 
.010000 

Inch. 
0. 

.000150 
.000250 
.000150 
.000150 
.000250 
.000300 
.000050 
.000100 
.000050 
.000350 
.000700 
.000550 
.000850 
.000600 
.000500 
.000500 
.000400 
.000500 
.000500 
.000600 
.000560 
.000500 
.000700 
.000750 

Inch. 
0. 
0. 

Inch. 
0 

Initial  load. 
Elastic  limit. 

Tensile*  strength. 

0. 
.000100 

.000100 

.001050 

.000950 

.003850 

.002800 

0 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    48,650 

Elastic  limit  per  square  inch  of  original  section do 33, 000 

Elongation  per  inch  after  rupture , inch..      .0100 

Elongation  per  inch  under  strain  at  elastic  limit do 001450 

Reduction  in  diameter  at  point  of  rupture do 005 

Seduction  in  area  after  rupture,  per  cent  of  original  section 1.9 

Position  of  rupture ".75  from  the  neck 

Character  of  broken  surface.... granular,  surface  thickly  studded  with  small  cavities  ".01  +  diameter 
Elongation  of  inch  sections ...".01,  ".01 
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No.  913. 

Marks,  •• 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  fiich. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Poundt. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15,500 
16,000 
16.500 
17,000 
17,500 
18.000 
18.500 
19,000 
10,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
47,240 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
94, 480 


Compres- 
sion per 
inch. 


Inch. 

0. 

.000050 

.000225 

.000375 

.000525 

.000725 

.001050 

.001150 
.001250 
.001450 
.001700 
.002075 
.002600 
.003200 
.003700 
.004275 
.004700 
.005525 
.006500 
.007500 
.008500 
.009525 
.010325 
.011375 
.012550 
.013600 
.  014875 
.015425 
.017000 
.  018375 
. 019575 
.021075 


Successive 
compres- 
sion per 
inch. 


Inch. 

0, 

.000050 

.000175 

.000150 

.000150 

.000200 

.000325 

.000100 
.000100 
.000200 
.  000250 
.000375 
.000525 
.000600 
.000500 
. 000575 
.000425 
.000825 
.000975 
.001000 
.001000 
.  001025 
.000800 
.  001050 
.001175 
.001050 
. 001275 
.  000550 
.  001575 
.001375 
.001200 
.001500 


get. 


set. 


Inch. 


Inch. 
0. 


1 

.000050  ,   .000050 

. 000075  .   . 000025 

1 
i 

i 

. 000850  !   . 000775 

i 

i 

003200 

.002350 

.007500 

.004300 

.  9 

.  012025 

.004525 

017875 


.  005850 


Remarks. 


Initial  load. 


Elastic  limit,  approxi- 
mate. 


■  / 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  4494. 

Mark,  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  fength,  2". 


Applied  loads. 

-Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

6.200 

6,400 

6,600 

6,800 

7.000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

9.200 

9,600 

10,000 

10, 400 

10,800 

11,200 

11, 520 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
57,600 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000850 
. 001100 
.001950 
.003300 
.010500 
.011400 
.012400 
.  014050 
.015400 
.016800 
.  018400 
.020000 
.0250 
.0300 
.0375 
.0425 
.0475 
.0525 
.0575 
.0650 

Ineh. 
0. 

.000100 
.000200 
.000150 
.000150 
.000250 
.000250 
.000850 
.  001350 
.007200 
.000900 
.001006 
. 001650 
.001350 
.001400 
.001600 
.001600 
.0050 
.0050 
.0075 
.0050 
.0050 
.0050 
.0050 
.0075 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000100 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength, 

.  000100 

.611206   1     .oiiiob 

1 

.018600 

.  007400 

1 

i 
t 

General  Summary. 

Tensile  strength,  per  square  inch  of  original  section pounds . .    57, 600 

Elastic  limit,  per  square  inch  of  original  section do 30, 000 

Elongation  per  inch  after  rupture inch..        .085 

Elongation  per  ineh  under  strain  at  elastic  limit do 001 100 

Seduction  in  diameter  at  point  of  rupture do 025 

Reduction  in  area  after  rupture,  per  centum  of  original  section 9. 5 

Position  of  rupture ".  10  from  the  neck 

Character  of  broken  surface granular,  spongy  spot  at  the  circumference.    Opened  cracks  in  the  sur- 
face of  stem.                                                   < 
Elongation  of  inch  sections ".09  ".08 


•   T     ~V-#  " 


STEEL   SHELL   CASTINGS. 

No.  4384. 

Mark,  • 

Diameter,  ".510. 

Sectional  area,  .204  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 

204 

1.02Q 

2,040 

3,000 

4,080 

5,100 

0,120 

0,304 

0,508 

6,712 

6, 916 

7,140 

7,344 

7,548 

7,752 

7.956 

8,160 

8,364 

8,508 

8, 772 

8,970 

9,180 

9.384 

9.588 

9.792 

9,990 

10,200 

10.404 

10.008 

10,812 

11,010 

11,220 

11, 424 

11,628 

11,832 

12,036- 

12,240 

14,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
-34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
68,920 

Inch. 
0. 

.000100 
.000350 
.000550 
.000800 
.001000 
.001300 
.001350 
.001450 
.001500 
.001750 
.002300 
.003300 
.004000 
.004600 
.005600 
.006060 
.006450 
.006750 
.007600 
.008:150 
.009100 
.009600 
.010400 
.011000 
.011500 
.012100 
.012550 
.013150 
.014000 
.014750 
.015400 
. 016100 
.017050 
.017600 
.018500 
.019500 

Inch. 
0. 

.000100 

.000250 

.000200 

.000250 

.000200 

.000300 

.000050 

.000100 

.000050  ' 

.000250 

.000550 

.001000 

.000700 

.000600 

.000900 

.000550 

.000400 

.000300 

.000850 

.000750 

.000750 

.000500 

.00U800 

.000000 

.000500 

.000000 

.000450 

.000000 

.000850 

.000750 

.000650 

.000700 

.000950 

.000550 

.000900 

.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.000150 

.000150 

.001100 

.000950 

.004500 

.003400 

.010000 

.005500 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    08, 920 

Elastic  limit  per  square  inch  of  original  section do —    33, 000 

Elongation  per  inch  after  rapture inch . .      .  0200 

Elongation  per  inch  under  strain  at  elastic  limit do. .  i .  .  001500 

Reduotion  in  diameter  at  point  of  rupture do 010 

Reduction  in  area  after  rupture,  per  cent  of  original  section 3. 9 

Position  of  rupture at  the  nock 

Character  of  broken  surface.-...  granular,  surface  thickly  studded  with  small  cavities  ".01+ diameter 
Elongation  of  inch  sections ".02,  ".02* 
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STEEL   SHELL  CASTINGS. 


No.  912. 

Mark,  • 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inon. 

permanent  1             Remarks, 
set.       1 

• 

Pounds. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
45,080 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000    ' 
31,000 
32,000 
83,000 
34,000 

35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52, 000 
54,000 
56,000 
58,000 
60,000 
90,160 

Inch. 
0. 

.000060 
.000126 
.000260 
.000450 
.000675 
^    .000925 
.001000 
.001050 
.001125 
.001200 

.001325 
.001560 
.001925 
.0088791 
.004625 
.006000 
.006475 
.005800 
.006300 
.006775 
.007250 
.007626 
.008125 
.008575 
.009200 
.009625 
.010525 
.011625 
. 012700 
.013600 
.014875 

Inch. 

0. 
.000050 
.000065 
.000125 
.000200 
.000225 
.000250 
.000075 
.000050 
.000075 
.000075 

.000125 
.000225 
.000375 
.001950 
.000750 
.000375 
.000475 
.000325 
.000500 
.000475 
.000475 
.000375 
.000500 
.000450 
.000625 
.000425 
.000900 
.001100 
.001075 
.000900 
.  001275 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000075 

.000075 

.000100 

• 

.000025 

Elastic  limit,  approx- 
imate. 

.0000250 

• 

.000150 

.003575 

.  003325 

Ultimate  strength. 

.005550 

. 001975 

.  007675 

. 002125 

.  012425 

.004750 

Failed  by  triple  flexure. 
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ffo.  4385, 

Marks,  •• 

Diameter,  ".515. 

Sectional  area,  .208  square  inch. 

Ganged  length,  2". 


Applied  loadrfT 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 
permanent 

Bet. 

Remarks, 

Total. 

Per  square 
inch. 

Pound*. 
208 
1,040 
2,080 
3,120 
4,160 
5,200 
6,240 
6,448 
6,656 
6,864  - 

"7,072 
7,280 
7,488 
7,696 
7,904 
8,112 
8,320 
8,528 
8,736 
8,944 
9,152 
9,360 
9,568 
9,776 
9,964 

10,120 

Pound*. 
1.000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
31,000 
32,000 
88,000 
34,000 
85,000 
36,000 
37,000 
•     88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,660 

Ineh. 
0. 

.000160 
.000400 
.000550 
.000700 
.000950 
.001250 
.001300 
.001400 
.001450 
.001800 
.  002500 
.003050 
.003900 
.004500 
.005000 
.005500 
.006000 
.006400 
.006900 
.007600 
.008050 
.008550. 
.009250* 
.010000 

Ineh. 
0. 

.000160 
.000250 
.000150 
.000150 
.000250 
.000300 
.000050 
.000100 
.000050 
.000350 
.000700 
.000550 
.000850 
.000600 
.000500 
.000500 
.000400 
.000500 
.000500 
.000600 
.000550 
.000500 
.000700 
.000750 

Inch. 
0. 
0. 

Ineh. 
0 

Initial  load. 

/ 
Elastic  limit 

Tenaite  strength. 

0. 
.000100 

.000100 

.001050 

.000950 

.003850 

.002800 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    48,650 

Elastic  limit  per  square  inch  of  original  section do 33, 000 

Elongation  per  inch  after  rupture T inch . .      .  0100 

Elongation  per  inch  under  strain  at  elastio  limit do 001450 

Reduction  in  diameter  at  point  of  rupture do 005 

Seduction  in  area  after  rupture,  per  cent  of  original  section 1. 9 

Position  of  rupture ". 75  from  the  neck 

Character  of  broken  surface — granular,  surface  thickly  studded  with  small  cavities  ".01 4-  diameter 
Elongation  of  inch  seotions •••"•01,  ".01 
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No.  912. 
Mark,  • 
Length,  5". 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  4". 


.'-*. 


\i.< 


Applied  loads. 

Compres- 
sion per 
inch. 

Snocessive 
compres- 
sion per 
inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarlcs. 

Total. 

Per  square 
inch. 

Pounds. 

500 

2,600 

5,000 

7,500 

10,000 

12,500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
45,080 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000   ' 
31,000 
32,000 
83,000 
34,000 

35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
90,160 

Inch. 
0. 

.000060 
.000125 
.000250 
.000450 
.000675 
^   .000925 
.001000 
.001050 
.001125 
.001200 

.001326 
.001550 
.001925 
.003875; 
.004625 
.006000 
.005475 
.005800 
.006300 
.006775 
.007250 
.007625 
.008126 
.008575 
.009200 
.009625 
.010625 
.011625 
.012700 
.013600 
.014875 

Inch. 

0. 

.000050 
.000065 
.000125 
.000200 
.000225 
.000250 
.000075 
.000050 
.000075 
.000075 

.000125 
.000225 
.000376 
.001950 
.000750 
.000375 
.000475 
.000325 
.000500 
.000475 
.000476 
.000375 
.000600 
.000450 
.000625 
.000425 
.000900 
.001100 
. 001075 
.000900 
.001275 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000075 

.000075 

.000100 

• 

.000025 

Elastic  limit,  approx- 
imate. 

.0000250 

• 

.000150 

.003575 

.003325 

Ultimate  strength. 

.005550 

.001975 

.  007675 

.002125 

.012425 

.004750 

Failed  by  triple  flexure* 


STEEL   SHELL    CASTINGS. 
No.  4385, 


Marks,  •• 

Diameter,  ".515, 

Sectional  area,  .208  square  inch. 

Gauged  length,  2". 


General  tummury. 


TeniAe  ■traurthi  per  squire  inch  of  original  wet  ion ponndi..     *8,(SS0 

Blaetlo  limit  par  login  inch  of  original  section do 8a,  000 

Elongation per tnoh after  ropture inch..      .0100 

Klongatiou  per  inch  under  strain  at  elastic  limit do 0014oU 

Keductiun  In  diameter  at  point  of  rapture do 005 

Redaction  in  area  after  rapture,  per  cent  of  original  section.... 1,11 

Position  of  rapture ".75  from  the  neck 

Character  of  broken  enrfece granular,  surface  thickly  studded  with  small  cavities  ".01  +  diameter 

Elongation  of  inch  aeDttana ..... "M,  ".01 


S* 


284 


v    ^y  >    ■■> 


;.^ 


STEEL   SHELL   CASTINGS. 
No.  913. 


Marks,  •• 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  ifich. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pound  $. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15.500 
16,000 
16.500 
17,000 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
47,240 


Per  sqnare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
94,480 


Compres- 
sion per 
inch. 


Inch. 

0. 

.000050 

.000225 

.000375 

.000525 

.000725 

.001050 

.001150 
.001250 
.001450 
.001700 
.002075 
.002600 
.003200 
.003700 
.004275 
.004700 
.  005525 
.006500 
.  007500 
.008500 
.009525 
.010325 
.011375 
.012550 
.013600 
.  014875 
.  015425 
.017000 
.  018375 
. 019575 
.021075 


Successive 

comjiren- 

sion  per 

inch. 


Inch. 

0. 

.000050 

.000175 

.000150 

.000150 

.000200 

.000325 

.000100 
.000100 
.000200 
.000250 
.000375 
.000525 
.000600 
.000500 
.000575 
. 000425 
.000825 
.000975 
.001000 
.001000 
. 001025 
.000800 
.001050 
.001175 
.  001050 
.001275 
.000550 
.  001575 
.001375 
.001200 
.001500 


Permanent  Succt!!?ilS 

permanent 

set. 


set. 


Inch. 
0. 


Inch. 
0. 


.000050 
.666675 


.000850 


.000050 
.666625 


.000775 


003200 


002350 


.007500 


.004300 


.!.». 


.  012025 


.004525 


.017875 


.005850 


Remarks. 


Initial  load. 


Elastic  limit,  approxi- 
mate. 


Ultimate  strength. 


Failed  by  triple  flexure. 


I 

a 
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No.  4494. 

Mark,  A. 

Diameter,  /;.505. 

Sectional  area,  .20  square  inch* 

Gauged  length,  2". 


Applied  loads. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

6.200 

6,400 

6.600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,520 

Per  square 
inch. 

jbionKaiion 
per  inch. 

Pounds. 

1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
57,000 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000850 
.001100 
.001950 
.003300 
.010500 
.011400 
.012400 
.  014050 
.015400 
.016800 
.018400 
.020000 
.0250 
.0300 
.0375 
.0425 
.0475 
.0526 
.0575 
.0650 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000250 
.000250 
.000850 
.001350 
.007200 
.000900 
.001006 
. 001650 
.001350 
.001400 
.001600 
.001600 
.0050 
.0050 
.0075 
.0050 
.0050 
.0050 
.0060 
.0075 

Insh. 
0. 
0. 
0. 
0. 
0. 
0. 

.  000100 

Inch. 
0. 

Initial  load. 



.  000100 

Elastic  limit. 

# 

Tensile  strength, 

.011200    |      .011100 

1 

.018000 

. 007400 

■ 

i 

1 

• 

1 

■i 


General  Summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    57,600 

Elastic  limit,  per  square  inch  of  originaTsection do 30, 000 

Elongation  per  inch  after  rupture inch..        .085 

Elongation  per  inch  under  strain  at  elastic  limit do 001100 

Reduction  in  diameter  at  point  of  rupture do 025 

Reduction  in  area  after  rupture,  per  centum  of  original  section 9. 5 

Position  of  rupture ".10  from  the  neck 

Character  of  broken  surface granular,  spongy  spot  at  the  circumference.    Opened  cracks  in  the  sur- 
face of  stem. 
Elongation  of  inoh  sections ".09  ".08 
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No.  4495. 

Mark,  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Successive 
permanent 

Remarks. 

Total. 

Per  square 
incn. 

elongation 
per  inch. 

Pound*. 

200 

1,000 

2,000    . 

?,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11.800 

12,000 

12,  800 

13,600 

14,310 

Pounds. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000  * 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
64,000 
68,000 
71,550 

Inch. 
0. 
.000100 

.00026d 

.000460 

.000650 

.000800 

.000950 

.001150 

.001300 

.001350 

.001400 

.001450 

.001500 

.  001550 

.001650 

.001850 

.002050 

.002200 

.002400 

.002550 

.002700 

.003050 

.003400 

.003700 

.003850 

.004100 

.004500 

.004900 

.005350 

.0100 

.0125 

Inch. 

0. 
.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.  000350 
.000350 
.000300 
.000150 
.000250 
.000400 
.000400 
.000450 
.004650 
.0025 

Inch. 

Inch. 
0. 

Initial  load. 

0. 

0. 
0. 
0. 

• 

' 



Elastic  limit. 

1 

.  1 

' 

i 

? 

....               i 

"   *, 



Tensile  strength. 

General  summary. 

Tensile  strength  per  square  in  oh  of  original  section pounds..    71.550 

Elastic  limit  per  square  inch  of  original  section do 46, 000 

Elon gation  per  inch  after  rupture inch . .'     .  01 50 

Elongation  per  inch  under  strain  at  elastic  limit do 001650 

Reduction  in  diameter  at  point  of  rupture do 005 

Reduction  in  area  after  rupture,  per  centum  of  original  section V.  8 

Position  of  rupture "7  from  the  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ,.  ".OV'.Ql 


,* 
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tfov4496. 


Mark,  O. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


i  . 


.? 

"* 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

200 

1,000 

2*000 

3,000 

4,000 

5,000 

5,600 

5,800 

6,000 

6,200 

6,400 

6,600 

6;  800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

19,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000* 
30.000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
65,500 

Inch. 
0. 

.000100 
.000350 
.000560 
.000800 
.001100 
,    . 001500 
.001600 
.001900 
.002400 
.002700 
.003200 
.003900 
.004550 
.005400 
.005900 
.006650 
.007550 
.008550 
.009000 
. 010300 
.011400 
.012450 
.013600 
.014450 
.015600 
.016900 
.018100 
.019500 
.0200 
.0250 
.0300 
.0350 
.0400 
.0450 
.0500 

Inch. 
0, 

.000100 
.000250 
.000200 
.000250 
.000300 
.000400 
.000100 
.000300 
.000500 
.000300 
.000500 
.000700 
.000650 
.000850 
.000500 
.000750 
.000900 
.001000 
.000450 
.001300 
.00U00 
.001050 
.001150 
.000850 
.001050 
.001400 
.  001200 
.001400 
.0005 
.0050 
.0050 
.0060 
.0050 
.0050 
.0050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

4 

6. 

1 

.000850 

.000850 

I 

I 

.003150 

.002300 

r 

.  007050 

.003900 

.011000 

.001850 



\ 

i 

1 

l               .   ... 

1" 

•*«-.■ 


v  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    65, 500 

Elastic  limit  per  square  inch  of  original  section do 29. 000 

Elongation  per  inch  after  rapture inch . .      .  0500 

Elongation  per  inch  under  strain  at  elastic  limit , do 001000 

Reduction  in>  diameter  at  point  of  rupture do 015 

Reduction  in  area  after  rupture,  per  centum  of  original  section 5. 7 

Position  of  rupture ".85  from  the  neck 

Character  of  broken  surface granular,  20  per  cent  of  surface  dark  colored 

Elongation  of  inoh  sections ".04,  ".0Q* 
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STEEL    SHELL   CASTINGS. 

No.  936. 


Mark,  A. 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
14,000 
14,500 
15,000 
15.500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
19,506 
20,000 
29,540 

Pounds. 
1,000 
5,000 
40,000 
15.000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
59,080 

Inch. 
0. 

.000125 
.000250 
.000375 
.000525 
.000700 
.000750 
.001260 
.007200 
.008375 
.009575 
.010500 
.011350 
.012025 
.013025 
.014225 
.015225 
.016125 
.  017000 

Inch. 

0. 

.000125 
.000125 
.000125 
.000150 
.000175 
.000050 
.000500 
.005950 
.001175 
.001200 
.000925 
. 000850 
.000650 
.001000 
.001200 
.001000 
.000900 
.000875 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

* 
Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.000025 

.000050 

.000025 
.000025 

i 

, 

■ 

i 

i 

• 

i ~ 

i 

1 

I 

Failed  by  triple  'flexure. 


.•> 


^ 


STEEL  SHELL  CASTINGS. 


289 


i 


Mark,  B. 
Lengtb}  5". 
Diameter,  "*798. 
Sectional  area,  .£ 
GawgeA  teugth,  < 


No.  937. 


-Applied  loads. 

! 

1  Compres- 

Total. 

Per  square 
inch. 

Pound*. 

sion  per 
inch. 

Inch. 

Pounds. 

500 

1,000 

0. 

2,500 

5,000 

.000125 

5,000 

10,000 

.000306 

7,500 

15,000 

„ 000425 

10,000 

20,000 

,000606 

12,500 

95, 000 

v  O0O77S 

15,000 

3S,066 

» 000925 

15,M* 

•31,006 

.000050 

M,<NM 

:32,«0t 

.001000 

16,*00 

•33,000 

.001050 

17,000 

34,000 

.001075 

17,500   ; 

35,000 

.001125 

18,000 

36,000 

.001175 

18.  MM 

37,000 

.001200 

1*1000 

38,000 

.001250 

1&.500 

30,000 

.001275 

"20,000 

40,000 

.  001325 

20,500 

41,000 

.  001425 

21,000 

42,000 

. 001475 

21,500 

43,000 

.001550 

22,000 

44,000 

.001625 

22,500 

45,000 

.001800 

23,000 

46,000 

.002050 

23,500 

47,000 

.002425 

24,000 

48.000 

.003375 

24,500 

40,000 

.003925 

25,000 

50,000 

.004275 

25.500 

51,000 

.004700 

26,000 

52,000 

.005050 

26,500 

53,000 

.005550 

27, 000  N 

54,000 

.006000 

27,500 

55,000 

.006450 

28,000 

56,000 

.006850 

28,500 

57,000 

.007250 

29,000 

58,000 

.007700 

20,500 

59,000 

.008250 

30,000 

60,000 

.008575 

52.000 

105.800 

Successive  «»,«-—-.««*  1 


sum  per 
inch. 


set. 


Inoh. 


0. 


btch. 


0. 


Remarkfr. 


Initial  load. 


0. 
.000025 


.000025 


,.000050 


.000025 


.000100 


000050 


h*ek> 

,000125 
,000175 
,  000125 
.  000175 
.000175 
. 000150  | 
.000025 
.000050  i. 
.000050 
.000025  I 
.000050  I 
.000050  i. 
.000025  I. 
. 000050   . 
.  000025   . 
. 000050  | 
.000100 
.000050  ,. 
.000075   . 

.000075  ' Elaatio  limit 

.000175  ,   .000375  «   .000275  ! 

.000250 

.000:175  (..»..' , 

.000950  : I 

.000550   , 

.000350  i   .002600     .002225 

.000425  ' ! 

.000350   , 

.000500  j ' , 

.000450  ! 

.000450  .   .004575  I   .001975 

.000100   ' 

.000400  ! 

.000450  ! ' 

000550 

!  000325  !**.  006525"  V*.  661956* 

'  Ultimata  strength. 


Failed  by  triple  flexure. 
H.  Ex.  161 10 


•is.*.* , 


1 
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STEEL   SHELL    CASTINGS. 


No.  938. 

Mark,  O. 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compress 

aiou  per 

iocn. 

Successive 

compres* 

sioD  per 

incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
Inch. 

Povndi. 
600 
2,500 
5,000 
7,500 
10,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
36, 310 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
72,620 

Inch. 
0. 

.000150 
.000325 
.000500 
.000650 
.000875 
.000950 
.001000 
.001152 
.001250 
.001475 
.002175 
.003225 
.004325 
.005375 
.006200 
.006750 
.007500 
.008500 
.009250 
.010000 
.010575 
.011325 
.012125 
.013175 
.013975 
.014575 
.015500 
.016726 
.017500 
.018375 

Inch. 
0. 

.000150 
.000175 
.000175 
.000150 
.000225 
.000075 
.000050 
.000125 
.000125 
.000226 
.000700 
.001050 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.000025 
.000100 

.000085 
.000075 

\ 

T 

.000500 

.000400 

1 

.001100 

1 

.001050 
.000825 
.000550 
.000750 
.001000 
.000750 
.000750 
.000575 
.000750 
.000800 
.001050 
.000800 
.000600 
.000925 
.001226 
.000776 
.000875 

.004925 

.004425 

.008500 

.003575 

.012250 

.003750 

.016450 

.064200    I 

l 

Ultimate  strength. 

1 

Failed  by  triple  flexure. 


CAST   IRON   AND   PIG   IRON. 
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CAST  IBOff  AJTD  PIG  IBOH. 

CAST  IRON.  ' 


No.  of 
test. 


4300) 

43015 

4385 

4380 

4387 

4374 

4341 

4342 

4372? 

4373  5 


Description  sad  marks. 


Remelted  12"  Dyer  projectile* . 

12MShH,  BL, [From  Watertown  Arse- 
s'' RS „ /    nal  Foundry. 

12MShH, 


Fractnred  pintlo  plate  of  12"  carriage. 
...... do 


Broken  part  of  Easton  and  Anderson  carriage \ 


Tensile 

Diameter. 

Sectional 
area. 

strength 

per 

Bqnare 

inch. 

Inches. 

Sq.  inch. 

Pounds. 

1.129 

1.00 

21,750 

1.129 

1.00 

20  000 

1.120 

1.00 

20,980 

1.129 

1.00 

12,370 

-1. 129 

1.00 

20,100 

1.129 

1.00 

25,570 

1.129 

1.00 

10, 740 

1.129 

1.00 

14,300 

1.129 

1.00 

25,870 

1.129 

LOO 

20,340 

MUIRKIRK  PIG  IRON. 


First  pig  .. 
Second  pig. 
Third  pig.. 
Fourth  pig 


1.129 

1.00 

29.200 

1.129 

1.00 

24,740 

1.129 

1.00 

80.020 

1.129 

1.00 

28,780 

\ 


292  CAST  IfiON   AND  PIG  IBON. 

CAST  IROK  FBOM  12-IKCH  SHOT,  CAST  AT  WATEEVLIKT  ABSIKAL. 
No.  4350. 
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CAST   IRON   AND   PIG  IRON. 


No.  4351. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
250 
GOO 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3,500 
3,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
6,500 
5,750 
6,000 
6,250 
6,500 
6,760 
7,000 
7,250 
7,500 


Per  square 
inch. 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17;  000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 


Elongation 
per  inoh. 


Inch. 
0. 

.000038 
.000150 
.000183 
.000217 
.000300 
.000350 
.000450 
.001)517 
.000600 
.000667 
.000750 
.000833 
.000017 
.000983 
.001100 
.001183 
.001300 
.001383 
.001517 
.001600 
.001767 
.001867 
.002033 
.002200 
.002467 
.002650 
.  003017 
.  003250 
.003850 


Successive 

elongation 

perinea. 


Inch. 
0. 
.000033 
.000117 
.000033 
.000034 
.000083 
.000050 
.000100 
.000067 
.000083 
.000067 
.000083 
.000083 
.000084 
.000066 
.000117- 
.000083 
.000117 
.000083 
.000134 
.000683 
.000167 
.000100 
.000166 
.000167 
.000267 
.000183 
.000367 
.000233 
.000600 


Permanent 
set. 


Inch. 


0. 


0. 


.000033 


.000133 


.000267 
.666467 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


000033 


000100 


,000134 
'666266' 


Tensile  strength. 


Fractured  2".3  from  the  neck.    Appearance,  fine  granular. 
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CAST   IRON   AND   PIG   IEON. 


No.  903. 


Length,  6". 

Diameter,  ".999. 

Sectional  area,  .785  square  inch* 

Ganged  length,  4". 


Applied  loads. 


Total. 


Pounds. 
785 
925 
850 


11 
12 
13 
14 
14 
15 
16 
17 
18 
18 
19 
20 
21 
21 
22 
23 
24 
25 
25 
20 
27 
28 
29 
29, 
30 
31 
32 
32 
33 
34 
35 
36 
36 
37 
38 
39 
40 
42 
43 
45 
47 
48 
50 
51 
53 
54 
56 
68 
59 
01 
62 
77 


775 
560 
345 
130 
915 
700 
485 
270 
055 
840 
625 
410 
195 
980 
765 
550 
3a5 
120 
905 
690 
475 
260 
045 
830 
615 
400 
185 
970 
755 
540 
325 
110 
895 
080 
465 
250 
820 
390 
960 
530 
100 
670 
240 
810 
380 
950 
520 
090 
660 
230 
800 
650 


Per  square 
inch. 


Pound*. 
l.COO 


6 
10 
15 
16, 
17 
18 
19 
SO 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
98 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
930 


Compres- 
sion per 
inch. 


Inch. 
0. 

.600250 
.000550 
.000800 
.000900 
.000950 
.001000 
.001100 
.001125 
.001200 
.  001250 
.001300 
.001400 
.001450 
. 001550 
.001625 
.001675 
.  001725 
.  001825 
.001900 
.  001950 
.002050 
.  002150 
.  002225 
.002275 
.002325 
.002375 
.002500 
.  002625 
. 002750 
.002875 
.003000 
.003150 
.003275 
.003500 
.  003725 
.003950 
.004200 
.004400 
.004825 
.005450 
. 005875 
.006375 
.  007125 
.  007050 
.  008575 
.  009525 
.  010700 
.011750 
. 012250 
.012750 
.013975 
.015000 
. 016275 


Successive 
compres- 
sion per 
incn. 


Inch. 
0. 

.000250 
.000300 
.000250 
.000100 
.000050 
.000050 
.000100 
.000025 
.000075 
.000050 
.000050 
.000100 
.000050 
.000100 
.000075 
.000050 
.000050 
.000100 
.000075 
.000050 
. 000100 
.000100 
.000075 
.000050 
.000050 
.  000050 
.000125 
.000125 
.000125 
.000125 
.000125 
.000150 
.000125 
.000225 
.000225 
.000225 
.000250 
.000200 
.000425 
.000625 
.000425 
.000500 
.000750 
.  000525 
.000925 
.000950 
.001175 
.001050 
.000500 
.000500 
. 001225 
.001025 
.001275 


Permanent 
set. 


Inch. 
0. 
0. 

0. 
.000025 


000050 


,000075 


.000175 


000200 


,000375 


.000825 


001600 


003625 


.  007575 


Successive 

permanent 

set. 


0. 


Inch. 


000025 


.000025 


.000025 


.000100 


.000025 


.000175 


.000450 


,000775 


002025 


.003950 


011325 


.003750 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 

Oblique  shearing  cracks  developed  on  the  compression  side  of  the 
bend  j  tensile  fractures  started  on  the  convex  side. 
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CAST   IRON  AND   PIG   IRON. 


No.  904. 


295 


Length,  6". 

Diameter,  ".999. 

Sectional  area,  .785  square  inch. 

Ganged  length,  4". 


X" 


Applied  loads. 

Compres- 
sion per 
inch. 

Suooessive 
compres- 
sion per 
inch. 

Inch. 
0. 

.000200 
.000300 
.000125 
.000125 
.000250 
.000025 

chine,  anil  m 

0. 

.000200 
.000300 
.000300 
.000275 
.000025 
—.000225 
+.  000325 
.  000100 
.000850 
.000800 
.003800 
.005150 
.006475 

Permanent 
set. 

permanent 
set 

Inch. 
•     0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

785 

3,925 

7,850 

11,775 

15,700 

19, 625 

23,650 

Sp 

785 
3,925 
7,850 
11,775 
15,700 
19,625 
23,550 
27,475 
31,400 
35,325 
39,250 
47,100 
64,960 
62,800 
76,800 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 

lecimen  read, 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
60,000. 
70,000 
80,000 
97,830 

Inch. 
0. 

.000200 
.000500 
.000626 
.000750 
.001000 
.001025 

lusted  in  ma 

0. 

.000200 
.000500 
.000800 
.001075 
.001100 
.000875 
.001200 
.001300 
.002150 
.002950 
.006750 
.011900 
.018375 

Inch. 
0. 
0. 
0. 

—.000125 
—.000300 
— .  000475 
—.000750 

licrometer  re 

0. 

Initial  load. 

Initial  load. 

i 
Ultimate  strength. 

—.000125 
—.000176 
—.000175 
—.000275 

set. 

0. 

• 



—.000750 

—  000775 

—.000925 

— .  000375 

+.  000125 

.002900 

.007550 

.013100 

—.000750 

—.000025 

—.000150 

+.000550 

.000500 

.002775 

.004650 

.005550 

>« 


Failed  by  triple  flexure. 

This  specimen  when  first  placed  in  the  testing  machine  was  carefully 
adjusted,  so  that  the  pressure  was  uniformly  received  at  the  ends.  It 
developed  a  tendency  to  deflect  convex  on  the  micrometer  side,  result- 
ing in  the  display  of  minus  sets. 

After  30,000  pounds  per  square  inch  had  been  applied  the  specimen 
was  readjusted  and  the  micrometer  reset  to  zero.  The  minus  sets  con- 
tinued to  appear  uutil  after  45,000  pounds  per  square  inch  had  been 
applied,  after  passing  which  load  the  sets  were  in  a  plus  direction. 
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STEEL  RAILWAY  AXLE 
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This  axle  had  been  in  passenger  service,  and  had  run  about  100,000 
miles  when  takdn  out  for  testing. 
The  chemical  composition  of  the  metal  was  as  follows: 

Per  oent. 

Carbon  combined j 138 

Carbon  graphitic ♦. 018 

Total 156 

Manganese 834 

Silicon 006 

Sulphur „ 115 

Phosphorus : 092 

Copper 305 

The  metal  was  examined  for  internal  strains.  Six  disks  were  taken, 
three  from  each  end  of  the  axle,  and  rings  J"  thick  cut  from  the  out- 
side  of  the  disk.  When  detached  from  its  disk  each  ring  expanded, 
thus  showing  it  had  been  in  an  initial  state  of  compression,  the  magni- 
tude of  the  stresses  being  from  6,259  to  7,526  pounds  per  square  inch. 

Of  the  three  disks  from  end  A^  the  greatest  internal  strains  belonged 
to  that  taken  from  the  section  covered  by  the  roller  bearing.  At  end 
B,  however,  the  corresponding  disk  showed  the  least  strains  of  the 
three.  It  is  not  apparent  from  this  evidence  that  any  change  in  in- 
ternal strains  had  been  caused  by  the  direct  compressive  action  of  the 
roller  bearings. 

Three  tensUe  specimens  were  taken  from  each  end,  covering  a  section 
which  comprised  parts  of  the  wheel  seat  and  of  the  journal;  also  three 
specimens  came  from  the  middle  of  its  length. 

In  respect  to  its  tensile  properties,  the  metal  had  apparently  been 
undisturbed  by  the  service  it  had  seen. 

The  observations  were  extended  so  as  to  include  alternate  stresses 
of  tension  and  compression.  After  rupture  by  tension  the  longer  ends 
of  the  stems  of  three  specimens  were  turned  cylindrical  with  flat  ends 
and  then  tested  by  compression,  after  which  they  were  again  turned 
down  to  teusile  form  and  retested  by  tension.  >. 

The  fact  will  be  noted  that  when  loaded  by  compression,  after  rupture 
by  tension,  the  metal  possessed  a  higher  elastic  limit  than  previously 
found  in  the  tensile  test,  and  further  that  under  retest  by  tension, 
while  a  sharply  defined  elastic  limit  was  not  found,  yet  a  very  hign 
stress  was  received  before  any  permanent  set  was  detected. 

The  metal  m  this  axle  differs  in  respect  to  the  effect  of  overloading 
upon  its  opposite  elastic  limit  from  results  with  another  grade  of  steel, 
in  which  latter  case  permanent  sets  appeared  under  loads  much  below 
the  primitive  elastic  limit. 

That  this  axle  metal  originally  possessed  about  the  same  elastic 
limit  in  tension  as  in  compression  is  shown  by  the  tests  of  the  addi- 
tional specimens  taken  from  the  section  between  the  wheel  seat  and 
disk  A3. 

When  finally  ruptured  the  retested  tensile  specimens  showed  higher 
strength  with  limited  elongation,  except  in  the  contracted  section  at 
the  place  of  rupture. 

For  further  examination  by  aiterstresses  a  specimen  has  been  pre- 
pared having  2.5  inches  diameter  of  stem  by  6  inches  long,  which 
awaits  testing. 
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RAILWAY   AXLE. 


TEST  OF  DISKS  FOB  INTERNAL  STRAUS. 


t. 

i- 


Vf  thickness  of  ring. 


Length  of  discs  it 


Noof    Disk.   \™££- 


test. 


i 


!     ! 

4375 
4376 
4377 
4378 
4379 
4380 


A, 

1 

2 

3 

A, 

1 

2 

3 

A, 

1 
2 

3 

Bi 

1 

2 

3 

»t 

1 
3 

3 

B. 

1 
2 

3 

Diameters  of  rings. 

Before 

After 

detached. 

cletached. 

Inches. 

Inches. 

3.9734 

3.9738 

3.9757 

3. 9772 

3.9753 

3.9759 

3.9844 

3.9858 

3.9743 

3.9747 

3.9877 

8.9887 

4.4726 

4.4741 

4.4770 

4. 4m 

4.4671 

4.4680 

3.9907 

3.9922 

3.9863 

3.9874 

3.9813 

3.9817 

3.9936 

3.9967 

3.9871 

3.9896 

3. 9936 

3. 9037 

4.4809 

4.4823 

4.4846 

4.4848 

4.4846 

4.4861 

Difference  in 
diameters. 


Total. 


Inch. 
.0004 
.  0015 
.0000 
.0014 
.0004 
.0010 
.0015 
.0001 
.0009 
.0015 
.0011 
.0004 
.0001 
.0025 
.0001 
.0094 
.0002 
.0015 


Mean. 


Inch. 
.00083 


I- 
}• 


!• 


00003 
00083 
00100 
00090 
00103 


Correspond- 
ing com- 
pression 
stress  per 

square  inch. 


Pounds. 
6.259 

7,006 

5,568 

7,526 

6,764 

6,892 
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No.  4661. 


Mark,  A, 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,340 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,060 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,340 
0 


In  gauged  length. 


Elongation. 

E>Ov. 

Inches. 
0. 
.0011 

Inches. 
0. 

.0028 

.0045 
.0061 

—.0001 

.0079 

.0100 
.0108 

.0002 

.0115 

.0125 

.0670 

.1009 
.1220 

.0889 

.1440 

.1612 

.1787 

.1870 

.26 

.30 

.85 

.42 

.47 

.54 

.63 

.76 

.89 

1.12 

1.44 

2.12 

2.70 



Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  fltmrgth. 
=  2.7  per  cent. 


Elongation  of  inch  sections:  ".13,  ".20,  ".21,  ".23,  ".21,  ".24,  ".40, 
".62,*  ".27,  ".19. 

Diameter  at  fracture,  ".75.    Area,  ".442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  in  that  section  of  the  axle  under  the  wheel  seat, 
and  about  1  inch  from  the  inner  end  of  the  journal.  Appearance  of 
fracture,  fine  silky. 
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Xo.  4652. 


Mark,  A. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000. 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
46,000 
48.000 
50,000 
52,000    i 
54,000 
56,000 
58,000 
60,000 
62,000 
62,710 
0 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000  . 
58,000 
60,000 
62, 000 
62,710 
0 

Inches. 
0. 

.0013 
.0032 
.0048 
.0065 
.0081 
.0103 
.0117 
.0132 
.0550 
.0710 
.1050 
.1192 
.1358 
.1530 
.1745 

Inch. 
0. 

-      .......... 

• 

Initial  load. 

0. 

.0006 

Elastic  Unit. 

• 

.0927 

.1890 



.24 

.36     ' 

.42 

.48 

.57 

.65 

.77 

.92 
1.13 
1.52 
2.01 
2.66 

Tensile  strength. 
=20. 6  per  cent. 



1 


Elongation  of  inch  sections:  ".13,  ".17,  ".20,  ".23,  ".22,  ".24,  ".30,  ".68*, 
".31,  ".18. 

Diameter  at  fracture,  ".76.    Area,  .454  square  inch. 

Contraction  of  area,  54.6  per  cent. 

Fractures  in  that  section  of  axle  under  the  wheel  seat  and  about  1 
inch  from  inner  end  of  journal.    Appearance  of  fracture,  fine,  silky. 
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COMPRESSION    TEST  OP  SPECIMEN  TAKEV  FROM  THE   END  OF 

FRACTURED  TENSILE  SPECIMEN. 

No.  4662a. 

Length,  6". 

Diameter,  ".991. 

Sectional  area,  .771  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds. 
771 
8,856 
7,710 
11,565 
15,420 
19,275 
20,046 
20,817 
21,588 
22,359 
23,130 
23,901 
24,672 
25,443 
26,214 
26,985 
27,756 
28,527 
29,298 
30,069 
30,840 
81,611 
32,382 
33,153 
83,924 
84,695 
35,466 
36,237 
87,008 
87,779 
38,550 
89,321 
40,092 
40,863 
41,634 
42,405 
43, 176 
43,947 
44,718 
45,489 
46,260 

47,031 
47,802 
48,573 
49,344 
50,115 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,008 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,600 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 

61,000 
62,000 
63,000 
64,000 
65,000 


In  gauged  length. 


Compres- 
sion. 


Inch, 

0. 

.0003 
.0008 
.0013 
.0019 
.0025 
.0026 
.0027 
.0027 
.0029 
.0030 
.0031 
.0033 
.0034 
.0035 
.0037 
.0039 
.0040 
.0041 
.0042 
.0044 
.0046 
.0048 
.0050 
.0051 
.0053 
.0055 
.0057 
.0060 
.0062 
.0065 
.0069 
.0072 
.0077 
.0080 
.0087 
.0095 
.0100 
.0108 
.0116 
.0128 

.0131 
.0137 
.0169 
.0191 
.0212 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 
—.0002 


-.0003 


—.0003 


—.0003 


—.0001 


.0004 


.0018 


.0050 


.0127 


Remarks. 


Initial  load. 


Elaetlo  limit. 


Rested  under  80,000  pounds  per  square  inch  throe 
hours. 


Compression  test  discontinued. 
Specimen  turned  down  for  test  by  tension. 


%. 


804  RAILWAY  AXLE. 

TEH8I0S  TEST  07  SPECIMEN  TAKES  FEOK  COMPEESSIOS  SPECI- 
KEN. 


H 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  Initio 


s»,om 
B4,0»' 

S3, OHO 

M,ooo 


re.  di- 
ss, DM 
81,  wn 

85.0UO 


Elongation  of  inch  sections:  ".24*,  ".02,  ".01. 
Diameter  at  fracture,  ".37.    Area,  .108  square  incb. 
Contraction  of  area,  46  per  cent. 
Fractured  ",1  from  the  neck.    Appearance,  fine  silky. 
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Ho.  4653. 


Mark,  A. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Qauged  length,  10/;. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,980 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000. 
25.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
62,980 
0 

Inches, 

0. 

.0010 
.0025 
.0042 
.0060 
.0078 
.0089 
.0094 
.0099 

\0104 
.0109 
.0398 
.0820 
.1103 
.1240 
.1450 
.1612 
.  1775 
.2000 
.24 
.30 
.36 
.42 
.50 
.57 
.67 
.80 
.96 

1.19 

1.63 

2.04 

2.72 

Inch. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  27.2  per  cent. 

0. 

0. 

0. 

.0982 

Elongation  of  inch  sections:  ".15,  ".20,  ".23,  ".25,  ".27,  ".64,»  ".35, 
".23,  ".22,  ".18. 

Diameter  at  fracture,  ".75.  Area,  .442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  at  a  point  in  the  journal  1  inch  from  the  neck  at  its 
inner  end.    Appearance  of  fracture,  fine  silky. 

H.  Ex.  161 r20 


I 


£' '■:■/: 

*vi'    - 
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No.  4654. 


Marks,  A  B. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarkt. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,120 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
56,000 
68.000 
60.000 
62,000 
63,120 
0 

Inches. 

0. 

.0015 
.0031 
.0049 
.0066 
.0081 
.0091 
.0096 
.0100 
.0103 
.0107 
.0111 
.0116 
.0121 
.0350 
.0770 
.1336 
.1400 
.1580 
.22 
.26 
.32 
.38 
.45 
.63 
.61 
.73 
.88 

1.06 

1.38 

1.90 

2.24 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Rested  30  minutes  under  load* 

Tensile  "*t rength. 
=  24.4  per  cent. 

0. 

0. 

0. 

.0003 

Elongation  of  inch  sections:   ".15,  ".19,  ".19,  ".20,  ".20,  ".20,  ".29, 
".45»,  ".21,  ".16.  ^ 

Diameter  at  fracture,  ".89.    Area,  .622  square  inch. 
Contraction  of  area,  37.8  per  cent. 

Appearance  of  fracture,  silky,  oblique.    Opened  cracks  in  cylindrical 
surface  of  stem  in  vicinity  of  fracture. 
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No.  4656. 


Harks,  A.  B. 
Diameter,  l."129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
26,000 
25,000 
30,000 
3J,  000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,100 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,100 
0 

Inch**. 

0. 

.0012 
.0030 
.0048 
.0065 
.0082 
.0100 
.0105 
.0110 
.0112 
.0117 
.0121 
.0375 
.0750 
.1140 
.1517 
.1710 
.21 
.26 
.31 
.37 
.42 
.46 
.51 
.72 
.86 

1.08 

1.38 

2.07 

2.45 

Inch. 
0. 

• 

Initial  load. 
Elastic  limit. 

r 

0. 

0. 

.0002 

::;;; 

Tensile  strength. 
=  24.5  per  cent. 



Elongation  of  inch  sections:  ".16,  ".17,  ".19,  ".22,  ".19,  ".19,  "38, 
".57%  ".22,  ".16. 

Diameter  at  fracture,  ".77.    Area,  .466  square  inch. 

Contraction  of  area,  53.4  per  cent. 

Appearance  of  fracture,  silky  with  small  spots  of  lighter  colored 
metal.    Opened  slight  cracks  in  cylindrical  surface  of  stem. 


308 


RAILWAY  AXLE. 
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COMPRESSION  TEST  OF  SPECIMEN  TAKEN  FEOM  THE  STEM  OF 

FEACTUEED  TENSILE  8PECDEEM. 

No.  4655a. 

Length,  6". 

Diameter,  l".0O92. 

Sectional  area,  .80  square  inch.  % 

Ganged  length,  4". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Comprea- 
bIod. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
82,000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41.600 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
48,800 
49,600 
50,400 
61,200 
52,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

Inch. 

0. 

.0003 
.0010 
.0016 
.0021 
.0028 
.0035 
.0042 
.0048 
.0055 
.0056 
.0057 
.0061 
.0063 
.0068 
.  0069 
.0072 
.0077 
.0082 
.0087 
.0092 
.0100 
.0108 
.0117 
.0128 
.0139 
.  0152 
.0166 
.0185 
.0208 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0000 
.0001 
.0000 
.0001 
.0000 

Initial  load. 

s 

Elaatio  limit. 

.0005 

.0018 

.0050 

.0122 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 
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TEHSIOH  TEST  OF  SPECIMEN  TAKES  FROM  COMPRESSION  SPECI- 
MEN. 

ffo.  .46656. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


} 


^     Applied  loads. 

In  gauged  length. 

— . — — i 

Remarks. 

0 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

15.600 

15,860 

16,000 

16,200 

16,400 

16,600 

16,800 

17,000 

12,050 

0 

Pound*. 
1,000 
5,000 

-  10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 

Inch. 

0. 

.0002 
.0007 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0042 
.0047 
.0062 
.0060 
.0062 
.0063 
.0066 
.0067 
.0069 
.0071 
.0073 
.0077 
.0080 
.0082 
.0086 
.0092 
.0090 
.0099 
.0102 
.0107 
.0112 
.0121 
.0129 
.0142 
.0147 
.0153 
.0171 
.0209 
.0540 

Inoh. 
0. 

Initial  load. 

• 

Tensile  strength. 

Load  at  time  of  rupture. 

=  8  per  cent. 

• 

o.       , 

0. 

0. 

0. 
0. 
.0001 

.0003 

.0011 

.0027 

.0064 

0 

.24 

Elongation  of  inch  sections:  ".23,*  ".01,  ".00. 
Diameter  at  fracture,  ".37.    Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 
Fractured  ".55  from  the  neck.    Appearance,  fine  silky. 


i 
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RAILWAY   AXLE. 


No.  465Q. 

Marks,  A  B. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000  ' 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 

34,000 

37,000 
38,000 
39,000 

40,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
50,000 
58,000 
60,000 
62,000 
68,210 
65,400 
0 


Per  square 
Inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 

38, 000 1 

37,000 
38,000 
39,000 

40,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
63,210 
55,400 
0 


In  ganged  length. 


Elongation. 


Inches. 
0. 

.0012 
.0030 
.0047 
.0063 
.0080 
.0098 
.0102 
.0106 
.0109 
.0113 
.0118 
.0122 
.0570 
.0790 
.1145 
.1480 

.1695 

.1683 

.1688 

.1690 

.1692 

.1698 

.1702 

.1717 

.1784 

.2650 

.3190 

.34 

.38 

.40 

.48 

.58 

.70 

.85 

1.06 

1.32 

1.92 


2.40 


Set. 


Ineh. 
0. 


.0001 


Remarks. 


Initial  load. 


Elastic  limit 


Rested  nnder  initial  load  15  hours. 
After  resting. 


Rapid  stretching  resumed. 


Toimilc  strength. 

Load  at  time  of  fracture. 

=24  per  cent. 


Elongation  of  inch  sections,  ".16,  ".19,  ".18,  ".20,  ".25,  ".52,*  ".33, 
".22,  ".19,  ".16. 

Diameter  at  fracture,  ".85.    Area,  .567  square  inch. 

Contraction  of  area,  43.3  per  cent. 

Appearance  of  fracture,  silky.  Opened  fine  cracks  along  surface  of 
stem.  In  the  fractured  surface,  near  the  circumference,  in  line  of  the 
fine  cracks  developed,  was  a  small  round  spot  of  light  colored  metal. 


RAILWAY   AXLE. 
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Hark,  B. 
Diameter  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total. 

Pemquare 
inen. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
'  31,000 
32,000 
33,000 
34,000 
35,000 
86.000 
37,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,060 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,500 
51,400 
0 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58r000 
60,000 
60,500 

Inches. 
0. 

.0014 
.0032 
.0049 
.0066 
.0082 
.0110 
.0165 
.0370 
.0565 
.0835 

i     Inch. 
0. 

Initial  load. 
Blaatic  limit 

Tenaile  strength. 

Load  at  time  of  fracture. 

=16.4  per  cent. 

0. 
.0009 

.1107 

.1220 
.1410 
.1625 

.1790 
.1970 

.23 
.29 
.36 
.43 
.49 
.61 
.69 

.82 

1.00 
1.32 
1.58 

0 

1.64 

Elongation  of  inch  sections:  ".13,  ".15,  ".17,  ".18,  ".31*,  ".18,  ".16, 
".12?  ".13,  ".11. 

Diameter  at  fracture,  ".99.    Area,  .770  square  inch. 

Contraction  of  area,  23  per  cent. 

Fracture  occurred  in  the  journal  part  of  the  specimen,  1"  from  the 
inner  end  of  the  journal.  Appearance  of  fracture,  granular  60  per 
cent,  silky  '40  per  cent.  The  silky  section  contained  three  spots,  about 
".15  diameter  each,  of  light  colored  metal,  which  spots  were  in  line  of 
cracks  developed  in  the  cylindrical  surface  of  the  stem. 
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RAILWAY   AXLE. 

No.  4668. 


Mark,  B. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aa  mart 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,800 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,800 
0 

Inches. 

0. 

.0012 
.0031 
.0047 
.0066 
.0081 
.0097 
.0101 
.0110 
.0198 
.0375 
.0565 
.0810 
.1060 
.1210 
.1405 
.1590 
.1750 
.1975 
.26 
.32 
.38 
.45 
.52 
.61 
.71 
.84 

1.03 

1.36 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

r 

Tensile  strength. 
=14.9  percent. 

0. 

.0009 

1.49 

w          1 

Elongation  of  inch  sections:  ".11,  7/.12,  ".13,  ".13,  ".15,  ".18,  ".26», 
".14,  ".15,  ".12. 

Diameter  at  fracture,  1".01.    Area,  .801  square  inch. 

Contraction  of  area,  19.9  per  cent. 

Fracture  occurred  opposite  the  neck  of  the  journal.  Appearance  of 
fracture,  granular  5  spots  of  light  colored  metal  near  circumference. 
Opened  cracks  in  cylindrical  surface  of  stem  in  vicinity  of  place  of 
rupture. 


RAILWAY  AXLE.  #  313 

00KPKS88X0S  TEST  OF  SPECIMEN  TAKEV  FBOM  8TSK  OP  FSAC- 
TURED  TEHSILE  SPECIMEN. 

Ho.  4658a. 

Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inoh. 
Ganged  length,  1". 


Applied  loud". 

Id  g«ug*d  length. 

_». 

Total. 

isoh. 

vSZ... 

Set. 

no 

4.00<\ 

8,000 
12,000 

so!  000 

mm] 000 

se.ooo 

H7.000 

38,400 

3*,  aw 

10.000 
40,900 
41,000 

42,  400 

4+:  000 

44,  ew 

4b!wo 

PmmiM. 

1,000 
6,000 

10,000 

IS.  000 

JAOUO 
30,000 
SS,  000 

•olooo 

47.000 

49,000 

b|«m 

WOOO 

uiooo 

0. 

/net. 

Inlliil  k>ld. 

EUMio  limit. 

0015 
0022 
0027 

WH't 
0050 

0000 
0003 

OOTB 

01 8S 
0208 

0. 

0. 

.0001 

.MU 

.0048 

.0129 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 


RAILWAY  AXLE. 

CIKEH  TAKES  FROM  COMPRESSION  SPECI- 
MEN. 

No.  4668ft. 
lare  inch. 


itions:  ".05,  ".27#,  ".08. 

"•36.    Area,  ,102  square  inch. 

9  per  cent. 

ie  neck.    Appearance,  fine  silky. 
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No.  4659. 


Mark,  B. 
Diameter,  1//.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total. 

Per  so  nare 
inch. 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50.000 
52",  000 
54,000 
56,000 
58,000 
60,000 
61,800 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29.000 
30,000 
81,000 
32.000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
61,800 
0 

Ineket. 
0. 
.0016 

Inch. 
0. 

Initial  load. 

.0036 
.9052 
.0070 
.0088 
.0101 

.0001 

.0107 
.0119 
•       .0300 
.0450 
.0770 
.0940 
.1080 

Elastic  limit. 

.0019 

• 

.1280 

.1450 
.1060 
.1880 
.1990 

■  •■•••«  ^^  •  •  • 

.26 

.32 
.37 
.45 
.51 
.60 
.71 
.86 
1.01 
1.29 

Tensile  strength. 
=  20.2  per  cent. 

2.02 

Elongation  of  inch  sections:  ".13,  ".14,  ".15,  ".18,  ".43*,  ".24,  ".21, 
".19,  ".19,  ".16. 

Diameter  at  fracture,  ".93.    Area,  .679  square  inch. 

Contraction  of  area,  32.1  per  cent. 

Fracture  occurred  in  that  part  of  the  specimen  taken  from  the  journal 
of  the  axle  and  2"  from  the  neck  of  the  journal. 

Appearance  of  fracture,  silky. .  Surface  contains  several  spots  of  light 
colored  metal,  the  largest  of  which  was  ".2  diameter.  Opened  cracks 
in  cylindrical  surface  of  stem. 
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RAILWAY  AXLE. 


THREE  TENSION  AND  THREE  COMPRESSION  SPECIMENS  TAKEN 
FROM  END  A  BETWEEN  WHEEL  SEAT  AND  INITIAL  STRAIN 
DISK  A,. 

No.  4682. 


COMPRESSION  TEST. 


Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  4", 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  so  uare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24.800 
25,000 
20,400 
27,200 
28,000 
28,800 
29,000 
80,400 
81,200 
82,000 
49,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
61,375 

Inch. 

0. 

.0005 
.0010 
.0016 
.0023 
.0030 
.0038 
.0040 
.0042 
.0043 
.0045 
.0047 
.0052 
.0117 
.0450 
.0553 
.0695 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

.0000 

0. 

.0002 

Failed  by  triple  flexure. 
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No.  4683. 

COMPRESSION  TEST. 


Length,  6". 
Diameter,  1".0092. 
Sectional  area,  80  square  inch. 
Ganged  length,  4". 


Applied  load*. 

In  ganged  length. 

Remarks. 

a 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
-   800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
48,420 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
89.000 
40.000 
00,525 

Inch. 

•0. 
.0004 
.0010 
.0016 
.0023 
.0030 
.0037 
.0040 
.0041 
.0044 
.0048 
.0052 
.0385 
.0438 
.0480 
.0520 
.0587 

Inch. 
0. 

Initial  load, 

Elastic  limit 
Ultimate  strength. 

0. 

0. 

.0000 

Failed  by  triple  flexure. 


No.  4684. 


COMPRESSION  TEST. 

Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4". 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

Per  square 
inch.  / 

Compres- 
sion. 

•set. 

Pounds. 
800 
4,000 
8,000 
12,000 
10,000 
20,000 
24,000 
24,800 
25,000 
28,400 
27,200 
28,000 
28,800 
20,000 
80,400 
31,200 
82,000 
48,860 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
88,000 
87,000 
88,000 
89,000 
40,000 
62,310 

Inch. 

0. 

.0005 
.0011 
.0018 
.0025 
.0031 
.0038 
.0040 
.0041 
.0043 
.0044 
.0048 
.0393 
.0402 
.0510 
.0500 
.0620 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

.0002 

.0005 

Failed  by  triple  flexure. 


BAILWAT  AXLE. 
TENSION  TEST. 


jtions:  ".22,  ".03',  ".27. 
".32.    Area,  .0801  square  iuch.- 
9.8  per  cent, 
re,  fine  silky. 
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No.  4686. 
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TENSION  TEST. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  toads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Pound*. 
200 

1,000 
4,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,600 
8,000 
8,400 
8,800 
9,200 
9,600 

Pomndi. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 

Inch. 

0. 

.0002 
.0009 
.0020 
.0031 
.0032 
.0034 
.0036 
.0040 
.0048 
.0340 
.0438 
.0547 
.0670 
.0830 
.0980 
.1140 
.1325 
.1585 
.1820 
.215 
.27 
.32 
.39 
.61 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

10, 000    i        50, 000 
10,100    J        52. 000 

10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
10,100 
0 

54,000 
56,000 
68,000 
60,000 
62,000 
64,000 

Tensile  strength. 
At  time  of  rupture. 
=32. 3  per  cent. 

0 

.97 

Elongation  of  inch  sections:  ".28,  ".48*,  ".21. 
Diameter  at  fracture,  ".31 ;  area  .0755  square  inch* 
Contraction  of  area,  62.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


rn    V  -•     - 
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RAILWAY   AXLE. 
,       No.  4687. 
TENSION  TEST. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Tound*. 
200 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
6,800 

Pound*. 
1,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
34,000 

Inch. 
0. 

.0010 
.0020 
.0031 
.0032 
.0085 
.0037 
.0089 
.0041 
f      .0043 

!       .0107 
.0119 
.0330 
.0452 
.0572 
.0670 
.0820 
.0970 
.1150 
.1325 
.1608 
.1825 
.2140 
.26 
.81 
.39 
.60 
.96 

Inch. 
0. 

Initial  load. 

Elaatio  limit  (approximate). 

Immediate  elongation.  Sustained  this  load  about 
4  minutes,  then  elongation  sensibly  increased, 
and  went  on  rapidly  after  6  minutes'  time. 

After  10  minutes. 

Tensile  strength. 
=32  per  cent. 

.0001 

.0007 

7,000 

7,200 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

0 

35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
0 

Elongation  of  inch  sections:  ".42*  ".32,  ;'.22.      . 
Diameter  at  fracture,  ".31.    Area,  .0755  square  inch* 
Contraction  of  area,  62.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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STEEL  BAILS. 

These  tests  were  made  with  railB  which  were  collected  and  contributed 
by  Mr.  P.  H.  Dudley. 

The  tests  comprise  transverse,  tensile,  compression,  and  shearing 
tests,  also  chemical  analyses  *>f  the  principal  elements. 

The  rails  are  described  as  follows : 

No.  8. — A  section  of  a  new  steel  rail  manufactured  by  the  Albany  and  Rensselaer 
Iron  and  Steel  Company,  of  Troy,  N.  Y.,  and  branded  "A.  R.  I.  and  S. 
C,  Troy  Steel,  1884  23." 

No.  9. — A  piece  of  an  old  steel  rail  from  the  Boston  and  Albany  Railroad,  the  part 
of  the  brand  which  was  in  sight  reading  "London  Sienien." 

Noa.  10  to  17,  inclusive,  were  sections  of  new  steel  rails  furnished  for  test  by  Mr.  F. 
A.  Delano,  from  the  Chicago,  Burlington  and  Quincy  Railroad. 
The  rails  are  said  to  have  been  made  by  the  North  Chicago  Rolling  Mill 
Company.  Chicago,  111. 

No.  18. — A  section  of  ojd  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  service  a  period  of  twenty  years.  It 
was  branded  "  Barrow  Steel,  1868  :  •  » 

No.  19. — A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  service  for  a  period  of  twenty  years. 
This  is  said  to  have  been  made  by  John  Brown  &  Co.,  Sheffield,  Eng- 
land, in  the  year  1866.    It  was  branded  "6  Sec.  No.  65." 

No.  20. — A  section  of  old  iron  rail  of  English  manufacture  taken  from  the  track  of 
the  Norwich  and  Worcester  Railroad,  where  it  was  laid  in  the  year  1843. 
The  brand,  whicn  was  indistinct,  read  "Crawshaw  B.  4." 

No.  "21. — A  section  of  old  steel  rail  from  the  track  of  the  New  York  and  New  England 
Railroad.  It  was  manufactured  by  the  Pennsylvania  Steel  Company, 
and  branded  "P.  S.  Co.  1879." 

No.  22. — A  section  of  old  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "  12  A.  &  R.  I.  &  Sfl.    Troy  Steel.     1883  12." 

No.  23. — A  section  of  new  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "Lack*  I.  &  C.  Co.,  Scranton  4-89." 

No.  24. — A  section  of  old  steol  rail  of  German  manufacture,  branded  "G.  H.  Hntte, 
n1880." 

No.  25. — A  section  of  old  steel  rail  branded  "Canimel  Sheffield  Toughened  Steel, 
1873." 

No.  26. — A  section  of  old  steel  rail  without  brand,  but  said  to  be  Chas.  CammeVs 
manufacture. 

No.  27. — A  section  of  old  steel  rail  branded  "  John  Brown  &  Cot,  Sheffield  Atlas  Steel 
7\  Sec.  68." 

No.  28. — A  section  of  old  steel  rail  branded  "Barrow  Steel  1873  ::::  55." 

No.  29. — A  section  of  old  steel  rail  without  brand,  but  said  to  be  of  John  Brown 
*&  Co. 's  manufacture. 

No.  30. — A  section  of  old  steel  rail  manufactured  by  the  Bethlehem  Iron  Company, 
and  branded  "B.  I.  Co.  76." 

No.Jfcl. — A  section  of  old  steel  rail  branded  "Dowlais  steel  7  70  Guaranteed." 

No.  32. — A  section'of  old  steel  rail  which  was  manufactured  by  the  American  Besse- 
mer Steol  Company,  of  Duquesne,  Pa.,  branded  "A-B-S-89  111." 

No.  33. — A  section  of  new  stool  rail  branded  "Scranton  Steel  Co.  3  89." 

No.  34. — An  old  steel  rail  manufactured  by  the  Worcester  Iron  Company,  branded 
"W.I.  Co.  Steel  82." 

The  total  length  of  this  rail  when  received  for  testing  was  34'  6". 
An  irregular  granular  fracture  was  presented  at  one  end  about  6"  from 
the  original  end  of  the  rail;  the  fracture  occurred  about  midway  the 
two  bolt  holes. 

The  base  was  worn  where  it  had  rested  upon  the  ties,  the  amount  of 
abrasion  ranging  from  ".01  to  ".04.  The  rail  was  in  a  bent  condition 
when  taken  from  the  track,  as  shown  by  the  following  ordinates  meas- 
ured every  5  inches  on  a  section  72".4  long. 


4 


~l } 1  *l  1 ^ J  ^ 


1 

\ 


W      10"      1&"     20"      2&1"      30"      35"      40"      45*"      50*"      U"      60"     65"     70"  72".4 

No  35. — A  section  of  old  steel  rail  manufactured  by  the  Chicago  Boiling  Mill  Com- 
pany and  branded  "C.  R.  M.  Co.  12  75." 

Nos.  36  and  37. — Sections  of  old  steel  rails  branded  "Wilson  Cammel  Co.'s  Steel  Sec. 
,%  Dronfleld." 
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STEEL   RAILS. 


Hardness  of  steel  rail  No.  34  taken  at  intervals  along  top  of  hea<l  at 
places  where  the  head  had  high  and  low  spots. 

Distance  of  hardness  cut  from  initial  end  of  rail  stated  below.  High 
spots  indicated  by  +  sign,  low  spots  by  —  sign. 


•>!" 


Diatance 
from  end. 


Inches, 
Initial  end. 
4 

17 , 

31 

44 

ai 

08 

78 , 

88 

1U1 

115 

120 

140 

14* 

160 

17* 


High  or 

Height 

low  spot. 

of  rail. 

Inches. 

4.46 
4.37 

+ 

4.27 

+ 

4.36 

4.37 

+ 

4.40 

4.38 

+ 

4.39 

4.38 

t- 

4.40 

4.38 

■    + 

4.38 

4.43 

— 

4.42 

t- 

4.45 

4.42 

Hardness. 


26. 
31. 
28. 
20. 
30. 
26. 
20. 
28. 
27. 
20. 
*30. 
35. 
27. 
29. 
25. 


09 

30 
08 
59 
14 
51 
99 
G8 
32 
83 
33 
39 
80 
04 
88 


Distance 
from  end. 


Inches. 
191 


2.H. 
:»14. 

230. 

245. 
259. 
270. 
277. 
280. 
295. 
300. 
322. 
338. 
350. 


354. 


High  or 

low  H]H>t. 

Height 
of  rail. 

Inches. 

Hardness. 

f 

4.42 

27.80 

— — 

4.42 

33. 15 

4 

4.43 

29.77 

4.43 

29.40 

-r 

4.44 

27.17 

4.44 

28.33 

+ 

4.43 

28.88 

+ 

4.46 

26. 83 

^^^ 

4.46 

32. 31 

+ 

4.47 

29.77 

4.44 

26.99 

+ 

4.44 

30.52 

4.42 

•    29.77 

— 

4.43 

26. 83 

+ 

4.44 

•iy.  yo 

Final  end. 

*  Excessively  laminated  in  this  vicinity. 

Ilead  of  rail  planed  off  £"  and  hardness  then  determined  and  found 
to  be  14.54. 

STEEL  RAILS.     TRANSVERSE  TESTS. 


The  rails  were  supported  at  the  ends  on  semicylindrical  bearings, 
and  loaded  at  the  middle.  The  usual  distance  apart  for  the  supports 
was  30  inches — the  length  of  section  received  for  testing  in  some  cases 
required  a  shorter  span  to  be  employed,  and  In  some  instances  longer 
spans  were  tested  for  the  purpose  of  determining  the  relative  deflec- 
tions for  different  lengths  between  supports. 

Rails  were  loaded  on  the  heads  and  also  on  the  bases,  their  deflec- 
tions observed  and  ultimate  strength  determined. 

The  elastic  limits  were  somewhat  vague  and  uncertain;  they  were 
established,  however,  at  the  load  beyond  which  the  deflections  showed 
a  progressive  rate  of  increase  under  equal  increments  of  load. 

The  liber  stresses  were  computed  by  the  formula 

R=  .-y  in  which 
.  4 1 

R=fiber  stress. 

P=load  applied. 

Z=lengtk  between  supports. 
tf]=distance  of  most  remote  fiber  from  neutral  axis. 

I=moment  of  inertia  of  cross-section. 

The  apparent  moduli  of  elasticity  were  computed  by  the  formula 

PP 


E= 


in  which 


48  A  I 

E=modulus  of  elasticity. 
P--load  applied. 
Z=length  between  supports. 
^/= deflection. 
I=moment  of  inertia  of  cross- section. 
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The  loads  and  deflections  used  were  those  next  below  the  elastic 
limit  where  sets  were  determined,  and  in  the  computations  the  perma- 
nent sets  were  deducted;  the  moduli  of  elasticity,  therefore,  represent 
the  resilience  of  the  rails. 

The  moduli  of  elasticity  of  the  tensile  specimens  taken  from  these  rails 
were  in  the  vicinity  of  29,000,000  to  30,000,000  pounds  per  square  inch. 
It  will  be  observed  that  under  transverse  loads  the  moduli  of  elasticity 
are  very  much  lower,  a  result  which  is  attributed  chiefly  to  the  form  of 
the  rails,  but  in  part  modified  by  the  compression  of  the  end  supports, 
which  would- tend  to  increase  the  deflections,  apparently. 

Referring  to  the  individual  tests,  test  No.  89  is  the  test  of  rail  No. 
9.  In  the  original  test,  reported  in  Tests  of  Metals,  1889,  page  442, 
loads  were  applied  to  the  head ;  the  maximum  load,  60,000  pounds,  was 
then  applied,  which  on  the  30"  span  employed  gave  a  fiber  stress  of 
83,600  pounds  per  square  inch.  In  the  present  test  the  rail  was  loaded 
on  the  base,  putting  the  metal  of  the  head  in  a  state  of  tension.  Frac- 
ture occurred  under  86,400  pounds  per  square  inch  fiber  stress. 

There^was  a  significant  appearance  to  the  fractured  surface.  It  pre- 
sented a  granular  appearance,  except  the  metal  near  the  surface  of  the 
head  fractured  with  an  oblique  smooth  surface,  resembling  in  appear- 
ance the  fracture  of  a  sheared  specimen. 

The  abrasive  action  of  the  wheels  on  the  head  of  the  rail  was  ac- 
companied by  a  flow  of  the  metal  and  fins  were  formed  on  both  sides 
of  the  head.  In  describing  the  results  obtained  from  rail  No.  34  the 
peculiarities  of  this  kind  of  fracture  will  be  referred  to  more  at  length. 

Test  No.  58  of  rail  No.  15 :  Loads  were  first  applied  to  the  head  of 
the  rail  and  were  increased  to  14,000  pounds  total  load;  then  followed 
a  rest  without  load  of  14  months,  after  which  the  test  was  resumed 
with  the  rail  in  reversed  position,  now  loading  the  base.  After  several 
reversals  the  middle  section  was  heated  to  a  red  heat,  then  followed 
additional  loadings  in  both  positions,  then  a  second  heating  at  nearly 
the  same  temperature  as  before,  and  additional  loadings  in  both  posi- 
tions. 

During  the  first  series  of  loadings  the  sets  were  of  small  magnitude 
until  the  elastic  limit  had  been  passed;  but  after  the  sets  caused  by  the 
higher  loads  had  been  given  the  rail  then  the  lower  loads  of  the 
second  series,  with  the  rail  in  reversed  position,  caused  greater  sets 
than  before,  and  notwithstanding  the  intervening  rest  of  14  months. 

The  effect  of  overloading  in  one  direction  was  thus  shown  to  tend  to 
cause  early  and  larger  sets  when  loaded  in  the  reverse  position. 

Heating  the  rail  to  a  red  heat  corrected  this  effect  in  a  measure,  but 
did  not  fully  restore  the  rail  to  its  original  condition  as  regards  taking 
sets. 

Three  tests  were  made  with  rail  No.  21.  In  the  first  test,  No.  80,  the 
load  was  applied  on  the  head.  The  full  strength  was  probably  not 
developed,  on  account  of  an  indented  flange,  caused  either  by  the 
abrasion  of  a  spike  or  the  result  of  a  hammer  blow. 

This  defect  was  2  inches  distant  from  the  middle  of  the  specimen  as 
it  rested  on  the  supports,  but  located  the  fracture,  which  began  at  the 
indented  corner,  and  from  these  extended  across  the  rail. 

The  fractured  surface  in  the  vicinity  of  the  top  surface  of  the 
head,  where  the  metal  had  flowed  under  the  wheel  pressures,  presented 
an  oblique  sheared  appearance.    The  breaking  load  was  88,000  pounds. 
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In  test  No.  81  the  rail  was  so  placed  that  a  notch  in  one  flange,  l".40 
long  by  ".83  deep,  came  at  the  middle  of  the  specimen.  The  notch  had 
apparently  been  made  with  a  cold  chisel,  which  left  sharp  corners  to 
the  cut.  The  breaking  load  was  51,400  pounds,  a  reduction  in  strength 
of  36,000  pounds  from  the  preceding  test. 

In  test  No.  82  the  rail  was  loaded  on  the  base.  The  breaking  load 
was  74,900  pounds.  All  of  the  fractures  of  this  rail  showed  a  disturbed 
condition  of  the  metal  under  the  wheel  pressures,  the  smooth  sheared 
appearance  penetrating  to  a  depth  of  ".08. 

Two  tests  were  made  with  rail  No.  22.  In  the  first  test,  No.  83,  loads 
were  applied  on  the  head,  and  the  maximum  load,  100,000  pounds, 
reached,  after  which  the  rail  was  reversed  and  loaded  on  the  base,  in 
which  position  fracture  occurred  at  97,900  pounds. 

In  the  second  test,  No.  84,  the  rail  was  loaded  on  the  base  and  frac- 
tured at  91,200  pounds.  In  each  fracture  there  was  a  smooth  sheared 
appearance  of  the  metal  laying  next  the  top  surface  of  the  head. 

Kail  No.  23,  test  No.  85,  was  -subjected  to  alternate  stresses?  and  af- 
ter several  reversals  was  heated  along  the  middle  of  its  length  to  the 
estimated  temperature,  1780°  F. 

The  effect  of  the  previous  overloading  when  the  rail  was  reversed  in 
position  was  shown  by  the  tendency  to  develop  sets  under  low  loads 
as  before  observed. 

After  two  reversals  and  an  interval  of  rest  of  5£  minutes,,  the  sets 
were  smaller  during  the  next  series  of  loadings.  There  was  also  a 
marked  diminution  in  the  magnitude  of  the  sets  following  the  anneal- 
ing at  1780Q  F. 

The  ultimate  strength  of  the  rail  was  determined,  but  without  frac- 
ture of  the  metal,  the  flanges  buckled  and  lateral  deflection  occurred. 

Rail  No.  29,  test  No.  64,  was  subjected  to  alternate  stresses,  and 
with  an  intervening  period  of  rest.  The  characteristic  features  ob- 
served in  other  overloaded  rails  were  repeated  in  this  test. 

*After  once  overloading,  the  rail  developed  early  and  larger  perma- 
nent sets  when  the  loads  were  reversed,  but  after  a  number  of  repeti- 
tions of  stresses  the  sets  eventually  became  much  smaller.  Thus  we 
observe  that  when  the  rail  was  first  loaded  with  50,000  pounds  on  the 
head  there  was  a  set  of  ".3840,  and  when  reversed  in  position  and 
loaded  on  the  base  the  same  load  caused  a  set  of  ".4268,  but  under  the 
last  two  loadings  of  the  series  the  sets  were  ".1237  and  ".1G00,  caused 
by  loads  of  50,000  pounds  on  the  base  and  head,  respectively. 

There  was  a  marked  effect  of  the  rest  of  four  months  on  the  sets 
when  the  test  was  resumed,  whereas  the  set  increased  ".0152  between 
the  loads  10,000  pouuds  and  20,000  pounds  just  preceding  the  interval 
of  rest;  an  equal  increment  of  load,  between  20,000  pounds  and  30,000 
pounds,  after  the  rest,  caused  an  increase  in  the  set  of  only  ".0022. 
These  loads  were  applied  to 'the  head  of  the  rail  in  each  instance. 

While  this  appears  to  indicate  a  tendency  on  the  part  of  the  metal  to 
recover  from  the  effect  of  overloading,  the  sets  still  remaining  low  after 
several  reversals  of  stresses  not  exceeding  35,000  pounds,  unfortunately 
it  can  not  be  said  that  the  restoration  was  yet  complete.  The  applica- 
tion of  higher  stresses  caused  a  return  of  larger  sets. 

Phenomena  of  this  class  are  thought  to  have  an  intimate  bearing  on 
the  solution  of  questions  relatiug  to  the  ultimate  endurance  or  deter- 
mination of  metals,  and  a  consideration  of  these  phenomena  bring  into 
prominence  practical  questions  relating  to  the  effect  of  different  meth- 
ods of  straightening  new  rails. 
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Rail  No.  30,  test  No.  65,  was  first  loaded  up  to  20,000  pounds  on  the 
base  for  the  purpose  of  comparing  the  deflections  when  thus  loaded 
with  the  deflections  when  loaded  on  the  head. 

Deducting  the  permanent  sots,  and  the  deflections  were  ".0397  and 
".0385  when  loaded  on  the  base  and  head  respectively;  thus  showiug 
the  greater  deflection  when  loaded  on  the  base. 

Other  tests  have  shown  the  opposite  result,  the  deflections  greater 
when  loaded  on  the  head.  # 

A  section  of  this  rail,  in  test  No.  74,  fractured,  displaying  the  smooth 
sheared  appearance  next  the  top  surface  of  the  head  previously  re- 
ferred to. 

In  test  No.  75,  another  section  of  the  same  rail  fractured,  beginning 
at  a  drilled  hole  through  the  web.  The  hole  was  located  4  J  inches 
from  the  middle  of  the  length  of  the  specimen.  *         „ 

Rail  No.  32,  test  No.  06,  was  subjected  to  alternate  stresses,  and  a 
very  extensive  series  of  micrometer  oblervations  taken  to  show  the 
deflections  and  sets  which  resulted  therefrom. 

The  subjoined  table  is- arranged  to  show  the  sets  which  occurred 
when  the  rail  was  loaded  on  the  head  as  modified  and  affected  by  each 
intervening  load  on  the  base. 

Thus  the  first  loadiifj*£iven  the  rail  was  on  the  base,  when  50,000 
pounds  was  applied,  which  load  caused  a  set  of  ".0005.  This  load  was 
within  the  elastic  limit  of  the  metal;  hence  when  the  rail  was  reversed 
in  position  and  loaded  upon  the  head,  the  sets  did  not  begin  to  appear 
until  50,000  pounds  hadfllfceu  reached,  when  the  set  was  ".0008. 

The  elastic  limit  was  00,000  pounds  total,  or  01,810  pounds  per  square 
inch  maximum  fiber  stress.  When  this  load  was  released  to  the  initial 
load,  the  set  was  ".0028.  Loads  were  continued  on  the  head  up  to 
90.000  pounds,  which  caused  theset  to  reach  ".1008. 

This  disturbance  produced  a  marked  effect  when  the  rail  was  re- 
versed aud  loaded  on  the  base,  for  a  load  of  20,000  pounds  on  the  base 
now  caused  the  set  ".0111,  whereas  before  disturbing  the  metal  50,000 
pounds'  load  had  only  caused  a  set  of  ".0005. 

As  succeeding  higher  loads  were  applied  to  the  base  the  sets  in- 
creased, reaching  ".3105,  the  greatest  observed  after  100,000  pounds 
load. 

The  effect  of  gradually  increasing  loads  on  the  base  when  the  rail 
was  reversed  and  loaded  in  the  opposite  direction  is  shown  in  the 
table  by  the  gradual  increase  of  sets  under  the  loads  10,000  pounds 
and  20,000  pounds,  and  under  the  higher  loads  which  were  eventually 
reached. 

After  reaching  100,000  pounds  the  repetition  of  this  stress  did  not 
cause  an  increase  in  the  magnitude  of  the  sets,  but,  on  the  other  hand, 
there  was  a  falling  off  in  the  total  amount  observed. 

A  rest  of  3  months  27  days  caused  a  marked  temporary  reduction  in 
the  sets,  which  was  followed  by  higher  sets  when  the  loadings  were  re- 
sumed; still  the  sets  did  not  again  reach  their  maximum  values. 

The  significance  of  this  behavior  of  the  metal  to  endure  repeated 
stresses  without  increase  of  sets,  displaying,  in  fact,  a  tendency  to- 
wards diminished  sets  under  a  constant  maximum  load,  is  of  unusual 
importance. 

Taken  in  connection  with  the  fact  that  the  continued  application  of 
such  loads  will  eventually  rupture  the  metal,  the  deduction  follows 
that  an  old  rail  which  has  been  repeatedly  overstrained  might  be  ex- 
pected to  fracture  without  displaying  an  increase  in  permanent  sets. 
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Rail  No.  34. — In  test  No.  67  the  end  supports  were  placed  54",  42", 
and  30"  apart  successively,  and  deflections  measured  in  each  position 
when  loaded  on  the  head  and  on  the  base. 

The  deflections  were  relatively  greatest  with  the  least  span — that  is, 
the  deflections  did  not  vary  directly  as  the  cube  of  the  spans,  but  as 
the  distance  between  supports  was  diminished  the  deflections  appeared 
to  increase  proportionally. 

The  relative  influence  of  the  end  bearings  as  affecting  the  apparent 
deflections  would  decrease  with  increase  of  the  span. 

The  modulus  of  elasticity  when  computed  from  the  data  of  the  54" 
span,  the  load  being  applied  to  the  head  of  the  rail,  was  25,370,000 
pounds  per  square  inch  against  21,5(10,000  pounds  per  square  inch,  the 
apparent  value  when  loaded  on  the  30"  span. 

After  observing  the  deflections  at  different  spans  when  the  rail  was 
loaded  on  the  head,  the  span  being  30"  at  the  time,  the  stress  was  in- 
creased to  80,000  pounds  total  load,  then  the  rail  was  reversed  and 
loaded  on  the  base.    At  76,000  pounds  fracture  occurred. 

The  appearance  of  the  fractured  surface  was  granular,  except  the 
metal  near  the  top  surface  of  the  head,  which  presented  a  smooth, 
sheared  appearance  to  a  depth  of  about  ".05. 

In  test  No.  68  the  load  was  applied  to  the  base  of  the  rail. 

Fracture  occurred  at  61,770  pounds  per  square  inch  maximum  fiber 
stress,  which  it  will  be  observed  is  much  below  the  strength  of  any  of 
the  tensile  specimens  taken  from  this  rail. 

The  appearance  of  the  fractured  surface  was  the  same  as  before 
described. 

In  test  No.  92  the  top  surface  of  the  head  had  been  planed  off  and  the 
corners  rounded,  reducing  the  height  of  the  rail  about  ".20,  where  the 
most  metal  was  removed,  and  on  the  lo\fer  side  of  the  head  about  ".10. 

This  apparently  removed  the  metal  which  had  been  directly  disturbed 
by  the  wheel  pressures  on  the  head  of  the  rail,  for  the  remaining  metal 
now  displayed  toughness  and  ductility. 

The  rail  bent  through  an  angle  of  37°  without  fracture  with  the  head 
being  on  the  tension  side  of  the  bend. 

In  test  No.  93  the  rail  was  bent  through  an  angle  of  50°  without 
fracture  with  the  base  on  the  tension  side  of  the  bend. 

In  tests  Nos.  69  and  70  the  former  was  loaded  on  the  base  and  frac- 
tured in  a  brittle  manner  under  63,900  pounds,  while  the  latter  sus- 
tained 99,800  pounds,  when  it  failed  by  continuing  to  bend,  the  metal 
not  rupturing. 

In  test  No.  71  a  section  of  rail  was  used  which  had  grauular  fractures 
at  each  end,  which  had  been  caused  by  bending  with  the  head  on  the 
tension  side,  the  fractures  having  been  caused  without  appreciable  per- 
manent deflection  preceding  rupture.  In  this  test  the  bending  was  done 
in  the  reverse  direction,  the  load  being  applied  to  the  head. 

The  rail  bent  through  an  angle  of  25°,  when  a  crack  was  started  in 
»na  flange  at  a  place  where  a  spike  had  worn  away  the  metal,  making 

notch  about  ".10  deep. 

Another  piece  of  this  rail,  test  No.  72,  had  the  head  planed  off,  re- 
no  ving  part  of  the  metal  affected  by  the  wheel  pressures,  but  leaving 
it  the  corners  some  of  fhe  disturbed  metal,  the  presence  of  which  metal 
pparently  caused  a  brittle  fracture.    The  load  was  applied  to  the  base. 

One  of  the  ends  was  taken  after  fracture,  its  corners  rounded,  when 
t  then  bent  through  an  angle  of  40°  without  fracture. 

The  head  was  cut  off  the  other  fractured  end,  taking  a  cut  along  the 

b,  the  corners  of  the  head  rounded,  and  it  was  then  bent  through  60° 

hhout  fracture. 
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The  top  surface  of  the  head  was  on  the  tension  side  of  the  ben<L 

In  a  similar  manner  the  head  was  cut  off  from  the  section  of  rail  used 
in  test  No.  73,  leaving  the  top  surface  untouched.  This  was  bent  with 
the  top  on  the  tension  side.    A  brittle  fracture  followed. 

In  test  No.  73b  the  head  of  the  rail,  which  had  been  cut  off  by  a  cut 
taken  along  the  web  as  in  the  other  instances,  was  exposed  to  a  high  scal- 
ing heat,  and,  after  cooling,  the  piece  of  head  was  bent  through  an  an- 
gle of  58°  without  fracture,  the 'top  surface  being  on  the  tension  side. 

The  flow  of  the  metal  in  the  head  of  rail  No.  34  took  place  in  both 
directions,  forming  a  fin  on  the  inside  and  on  the  outside.  Along  the 
middle  of  the  top  surface  the  head  was  concave  and  showed  the  flat- 
tened edges  of  flaky  metal. 

The  part  of  the  fracture  lying  next  the  top  surface  of  the  head, 
which  is  described  as  having  an  oblique  sheared  appearance,  took,  in 
each  case,  an  inclination  from  the  direction  the  traffic  passed  over  the 
rail. 

It  is  apparent  that  those  rails  which  had  endured  much  distortion  of 
the  metal  of  the  heads  under  the  wheel  pressures  were  consequently  in 
a  weakened  and  brittle  condition  when  exposed  to  loads  bending  them 
with  the  head  on  the  tension  side,  although  when  bent  in  the  reverse 
direction  they  displayed  greater  strength  and  toughness. 

The  restoration  of  the  section  of  head  of  rail  No.  34,  by  exposure  to 
a  high  scaling  heat,  indicates  that  the  brittle  condition  does  not  require, 
necessarily,  the  presence  of  incipient  fractures. 
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STEEL  RAILS.  333 

No.  89. 

Rail  No.  9. 

Part  of  brand  in  sight,  "  Landore  Siemens  __ 

Supplementary  test  (see  Report  of  Tests  of  Metals,  1889,  page  442,  for 
original  test):  Height,  3".85;  width  of  base,  3".78;  weight  per  yard, 
58.9  ponnds. 

Ends  supported  22".l  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks. 

Total 

Maximum 
fiber  stress. 

Pounds. 
2,600 
10,000 
20,000 
30,000 
40.000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
84,180 

Pounds. 
2,060 
10,320 
20,630 
30,950 
41,260 
51,580 
56,730 
61,890 
67,050 
72,210 
77, 360 
82.520 
86,400 

— r * 

Inch. 
0. 
.01 
.03 
.04 
.05 
.08 
.09 

.     .12- 
.17 
.25 
.36 
.46 

Ineh. 
0. 
.01 
.02 
.01 
.01 
.03 
.01 
.03 
.05 
.08 
.11 
.10 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

i 

Granular  appearance,  radiating  from  the  top  of  the  head.  The  metal 
at  the  top  surface  of  the  head  to  a  depth  of  ".04  to  ".06  had  a  smooth 
sheared  appearance. 

The  metal  had  flowed  under  the  wheel  pressures  and  had  formed  a 
fin  on  each  side  of  the  head. 


STEEL  RAILS.  833 

No.  89. 

Bail  No.  9. 

Part  of  brand  in  sight,  "  Landore  Siemens  __ 

Supplementary  test  (see  Eeport  of  Tests  of  Metals,  1889,  page  442,  for 
original  test):  Height,  3".85;  width  of  base,  3".78;  weight  per  yard, 
58.9  pounds. 

Ends  supported  22".l  apart 

Loaded  on  base  at  the  middle* 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Bemarks. 

Total. 

Maximum 
fiber  stress. 

Pound*. 
2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
84.180 

Pound*. 
2,060 
10,320 
20,630 
30.950 
41,260 
51,580 
56.730 
61,890 
67,050 
72,210 
77, 360 
82.520 
86,400 

r « 

Inch. 
0. 
.01 
.03 
.04 
.05 
.08 
.09 

,     .12- 
.17 
.25 
.36 
.46 

Inch. 
0. 
.01 
.02 
.01 
.01 
.03 
.01 
.03 
.05 
.08 
.11 
.10 

Inch. 
0. 

Initial  load. 

Ultimate  strength. 

Granular  appearance,  radiating  from  the  top  of  the  head.  The  metal 
at  the  top  surface  of  the  head  to  a  depth  of  ".04  to  ".06  had  a  smooth 
sheared  appearance. 

The  metal  had  flowed  under  the  wheel  pressures  and  had  formed  a 
fin  on  each  side  of  the  head. 
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UTo.  58. 

Steel  Rail  N6. 15. 

McClure  section  (Mark,  5602)  rolled  by  the  North  Chicago  Rolling 
iU  Company,  Chicago,  111.:  Height,  5".i7j  width  of  base,  5"j  weight 
3r  yard,  83J  pounds. 
Ends  supported  30"  apart. 
Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 

2,000 

10,000 

20. 000 

30,000 

40.  000 

50,  000 

00,000 

70, 000 

80, 000 

90,  000 

02.000 

94, 000 

90.000 

98,000 

100,000 

102,  000 

104, 000 

100, 000 

108,  000 

110,000 

112,  (XX) 

114. 0U0 

110,000 

118,000 

120.  000 

122, 000 

124. 000 

126, 000 

128, 000 

130, 000 

132, 000 

134,000 

136, 000 

138,000 

140,000 


Deflections. 

Maximum 

fiber  stress. 

Pounds. 

Inch. 

1,320 

0. 

6.620 

.0093 

13, 240 

.0193 

19,860 

.  0289 

26, 480 

.0379 

33,100 

.0470 

39,  720 

.  0560 

46,  340 

.0050 

52, 960 

.0735 

59, 580 

.  0833 

60, 910 

.  0851 

62, 230 

.0871 

63, 550 

.0891 

64,880 

.  0912 

66,  200 

.0933 

67, 530 

.0957 

68, 850 

.0979 

70, 170 

.1002 

71,500 

.1024 

72.820 

.  1050 

74, 150 

.1077 

75,  480 

.1100 

76,800 

.1127 

78, 120 

.1157 

79. 440 

.1188 

80,770 

.  1223 

82, 090 

.1259 

83,720 

.  1323 

84,740 

.  1428 

86,060 

.1540 

87,390 

.1695 

88, 710 

.1942 

90, 040 

.2050 

91,360 

.2125 

( 

.2360 

92, 080  < 

.2478 

( 

.  2520 

Successive 
deflections. 


Inch. 

0. 
.0093 
.0100 
.0096 
.0090 
.0091 
.0090 
.0090 
.  0085 
.0098 
.0018 
.0020 
.0020 
.0021 
.  0021 
.0024 
.0022 
.0023 
.0022 
.  0026 
.0027 
.0023 
.0027 
.0030 
.0031 
.0035 
.0036 
.0064 
.0105 
.0112 
.0155 
.0247 
.0108 
.0075 
.0235 
.0118 
.0042 


Deflection 
sets. 


Inch. 
0. 
.0004 


0008 


.0011 
.0026 


.0038 


0062 


Bemarks. 


Initial  load. 


E  =20,910,000. 


Elastic  limit. 


Scale  starts  oft 


0108 


.0360 


I  After  5  minutes. 

.1205    1  After  10  minutes. 

Kail  removed  from  machine  and  rested  14  months. 


Initial  load. 


Tested  in  reversed  position,  the  load  being  applied  to  the 

length. 

2,000 

1,320 

0. 

0. 

0. 

10,000 

6,  620 

.0095 

.0095 

.0003 

20, 000 

13, 240 

.0200 

.0105 

.  0005 

30,000 

19, 860 

.0298 

.0098 

.0007 

40,000 

26,480 

.  0305 

.0097 

.0010 

50,  000 

33, 100 

.0498 

.0103 

.0021 

61),  000 

39, 720 

.  0610 

.0112 

.0045 

70, 000 

46, 340 

.0745 

.0135 

.0092 

80,  000 

52, 960 

.0910 

.0165 

.0168 

90,000 

59,  580 

.1110 

.0200 

.0277 

100,000 

66, 200 

.1367 

.0257 

.0440 

Load 

released  and  rail  again  reversed  in  position  and  lo 

2,000 

1,320 

0. 

0. 

0. 

10,000 

6. 620 

.0104 

.0104 

.0011 

20,000 

13,  240 

.  0217 

.0113 

.0022 

30,  000 

19,800 

.0328 

.0111 

.0031 

40. 000 

2G.  180 

.  0436 

.  0108 

.0043 

50,000 

33. 100 

.0545 

.0109 

.0058 

60,000 

39, 720 

.0658 

.0113 

.0075 

70, 000 

46,340 

.0770 

.0112 

.0097 

80, 000 

52,960 

.0887 

.0117 

.0125 

00, 000 

59, 580 

.1010 

.0123 

.0158 

100,000    | 

66,200 

.1143 

.0133 

.0198 

Initial  load. 


Bail  again  reversed  in  position,  and  loaded  on  the  base  at  the  middle. 
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No.  58 — Continued. 


Applied  loads. 


TotaL 


Pound*. 
„  2.000 
10,000 
20.000 
30,000 
40,000 
50,000 
60.000 
70,000 
80,  000 
00,000 

100,000 


Max  imam 
liber  stress. 


Deflections. 


Found*. 
1,320 
6, 020 
13, 240 
19,860 
26.480 
33.100 
39, 720 
46, 340 
52.960 
59,580 
66,200 


Inch. 

0. 

.0100 
.0217 
.0323 
.0427 
.0535 
.0644 
.0757 
.0875 
.  1002 
.1170 


Successive 
deflections. 

Deflection 
sets. 

Remarks. 

Inch. 

Inch. 

0. 

0. 

Initial  load. 

.0100 

.  0010 

.0117 

.0019 

.0106 

.  0029 

.  0104 

.0039 

.0108 

.0054 

.0109 

.0072 

.0113 

.0093 

• 

.0118 

.  0124 

.0127 

.0164 

.0168 

.0238 

Rail  removed  from  machine  and  middle  section  of  its  length  about  10".  heated  red  hot.    Al- 
lowed to  cool  gradually  until  the  eirtor  had  left  it,  then  cooling  was  h  listened  with  water. 
Sail  reversed  in  position,  loading  on  tho  headnt  the  middle. 


2,060 
10. 000 
20.  000 
30,  000 
40,  000 
50.  (MK) 
60.  000 
70.  000 
80,  ("00 
90,  INK) 
100,000 


2,000 
10,  000 
20.  000 
30,000 
40,000 
50,  000 
60, 000 
70, 000 
80,  000 
90,  OIK) 
100,000 


1,320 
6,620 
13, 240 
19,860 
26, 480 
33,100 
39, 720 
46. 340 
52,960 
59, 580 
66,200 


1,320 
6.  020 
13,  240 
19,  860 
26,480 
33, 100 
39, 720 
46,340 
52. 960 
59. 580 
66,200 


0. 

0. 

0. 

Initial  load. 

.0098 

.0098 

.0007 

.  0207 

.0109 

.0012 

.0311 

.0101 

.0014 

.0407 

.0096 

.0017 

.  0505 

.0098 

.0018 

.  0507 

.0002 

.  0022 

.  0600 

.  0093 

.0028 

.0700 

.0100 

.0034 

.  0800 

.0100 

.0047 

.1000 

.0110 

.0063 

versed  in  yot 

tit  ion  and  loaded  on  the  base  at  the  mi 

0. 

0. 

0.           I  Initial  load. 

.0100 

.0100 

.0011 

.0J19 

.0119 

.  0022 

.  0328 

.  0109 

.0046 

.0437 

.0100 

.  0052 

.  0542 

.0105 

.01X55 

.0640 

.  0008 

.  0072 

.0736 

.0096 

.0077 

.  0834 

.0098 

.0086 

.  0934 

.0100 

.  00U8 

.1043 

,0109 

.0117 

Rail  removed  from  machine  and  m 

iddle  of  its  length  heated  to  nenrlv  the  same  temperature  as 

before,  and  allowed  to  cool  slowly  in  hot  allien.     Test  resumed  after  16  hours. 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

.2,000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0097 

.0097 

.0005 

20,000 

13,  240 

.0206 

.  0109 

.0007 

# 

30,000 

19.  860 

.0307 

.0101 

.0010 

• 

40,000 

26,  480 

.  0402 

.009ft 

.0011 

50,000 

33.100 

.  0408 

.0096 

.0013 

60,000 

39, 720 

.0590 

.0092 

.0015 

70,000 

46,340 

.0083 

.0093 

.0017 

80,000 

52, 960 

.0778 

.0005 

.0024 

90,000 

59,580 

.0877 

.0099 

.  0035 

100,000 

66,200 

.0985 

.0108 

.0052 

Reversed  in  position  and  loaded  on  tho  base  at  the  middle. 

2,000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0102 

.0102 

.0009 

20,000 

13,240 

.0215 

.0113 

.0016 

30,000 

19,860 

.0318 

.0103 

.0022 

40,000 

26,480 

.0415 

.0097 

.  0028 

" 

50,000 

33,100 

.  0513 

.0098 

.  0035 

60.000 

39,720 

.  0608 

.0095 

.  0040 

70, 000 

46.  340 

.0706 

.0098 

.0047 

800,00 

52,960 

.0799 

.0093 

.  0055 

90,000 

59, 580 

.0809 

.  0100 

.0067 

100,000 

66,200 

.1009 

.0110 

.0085 

* 

. 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 
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Applied  loads. 
Tstal. 


Pound*. 

2,000 

10,000 

20,000 

30,000 

40,000 

50.000 

*  60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120, 000 

130,  ooo 


2,000 
10,000 
20,000 
30. 000 
40,000 
50,000 


2.000 
10,000 
20. 000 
30,000 
40.000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 


Maximum 
fiber  stress. 


Povndt. 
1,320 
6,  620 
13,  240 
19,  800 
26.  -J  dO 
33.li*) 
39. 720 
46.  340 
52,900 
59,580 
66, 200 
72.  820 
79,440 
86,060 


r^a-.,*: „  ■  Successive    Deflection 

Deflections.  dertw.tionH.        Mt8. 


In  eh. 
0. 

.0100 
.  021 1 
.0317 
.0417 
.0518 
.0615 
.0712 
.0810 
.0908 
.  1012 
.1135 
.1300 
.  .2275 


Inch. 

0. 
.0100 
.0J11 
.0106 
.0100 
.  0101 
.0097 
.0097 
.0098 
.0098 
.0104 
.  0123 
.0105 
.0975 


Inch. 

0. 
.0008 
.0013 
.  0*20 
.  0026 
.  0032 
.0040 
.0048 
.0056 
.0065 
.0078 


Remarks. 


Initial  load. 


1015    I  Scale  starts. 


Reversed  in  position  and  loaded  oh  the  base  at  the  middle. 


1,320 
6,620 
13, 240 
19,860 
26,  480 
33, 100 


0. 

0. 

0115 

.0115 

.0023 

0257 

.0142 

.0056 

0391 

.0134 

.  0095 

0."»33 

.0142 

.  0133 

0683 

.0150 

.0199 

Initial  load. 


He  versed  in  position  and  loaded  on  the  head  at  the  middle. 


1,320 
6,  620 
13, 240 
19,860 
26,480 
33,  100 
39. 720 
46, 340 
52,  060 
59,580 
66,200 


0. 
.0009 
.0216 
.0315 
.0421 
.  0520 
.0615 
.0719 
.0820 
.  0925 
.1040 


0. 
.0099 
.0117 
.0099 
.0106 
.  0099 
.0095 
.0104 
.  0101 
.0105 
.0115 


0. 


.0010 
.00J4 
.0018 
.0024 
.  0030 
.  01)38 
.  0045 
.  0056 
.0071 
.0089 


Initial  load. 


Test  discontinued. 


No.  78. 
Steel  Kail  No.  18. 


Branded  "Barrow  Steel  1868  : 
Height,  4". 
Width  of  base,  3". 75. 
Weight  per  yard,  54.5  pounds. 
Supported  at  ends  30"  apart. 
Loaded  on  head  at  the  middle. 


» 


Applied  loads. 


Total. 


Pounds. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14, 000 

16. 000 

18,000 

20.000 

22,000 

24.000 

26,000 


Maximum 
fiber  stress. 


Deflections. 


Pound*. 

2.750 

5,490 

8, 240 

10.980 

13.  730 

16, 480 

19,  220 

21, 970 

24,710 

27.400 

30.  210 

32, 950 

35,700 


Inch. 

0. 

.0052 
.0100 
.0143 
.0185 
.  0238 
.  0267 
.0310 
.  0352 
.0393 
.0435 
.  0178 
.0523 


Successive 
deflections. 


Inch. 

0. 
.  0052 
.0048 
.  0043 
.0042 
.0053 
.  0029 
.0043 
.0042 
.0041 
.0042 
.  0043 
.0015 


Deflection 
sets. 


In  eh. 
0. 


Remarks. 


Initial  load. 


.0007 


.0008 


\7To.  /8. 
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Applied  loads. 

Deflections. 

Successive, 
deflections' 

Deflection 
sets. 

Remarks. 

Total. 

• 

Max  imam 
fiber  stress. 

Pounds. 
28,000 
30,000 
32.000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
10,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
f     68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
86,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
100,000 

3,000 
20,000 
30.000 
40.000 
50.000 
60,000 
70,000 
80,000 
90,000 
100,000 

103,000 
103,480 

■  -   .1 

Pounds. 

38,440 

41,190 

43,940 

46.680 

49,430 

52. 170 

64,920 

57, 670 

60,410 

63,160 

65,900 

68,650 

13,730 

71,400 

74, 140 

76.890 

79,630 

82,380 

85,130 

87,870 

90,620 

93,360 

96,110 

98,860 

101,600 

104,350 

107,090 

109,840 

112,590 

115,330 

118, 080 

120,820 

123,  570 

126, 320 

129,060 

137,300 

2,750. 

27,460 

41,190 

54,920 

68,650 

82.  380 

96,110 

109,840 

123. 570 

137,300 

141,420 
142,080 

Inches. 
.0559 
.0600 
.0640 
.0680 
.0720 
.0760 
.0801 
.0845 
.0892 
.  0932 
.0975 
.1025 

Inch. 
.0036 
.0041 
.0040 
.0040 
.0040 
.0040 
.0041 
.0044 
.0047 
.0040 
.0043 
.0050 

Inch. 

E=24, 030,000. 

Elaatio  limit. 

Bested  under  this  load  14  hours. 

Sustained  this  load  ID  minutes. 

we. 
Initial  load* 

Bail  is  now  nearly  straight  along 
the  head. 

Ultimate  strength. 

.0009 

.0017 

.0042 

.1062 

.1113 

.1165 

.1228 

.1296 

.1385 

.1492 

.1832 

.2332 

.3095 

.37 

.46 

.50 

.61 

.70 

.82 

.96 

1.10 

1.27 

1.48 

1.78 

2.11 

.0037 

.0051 

.0052 

.0063 

.0068 

.0089 

.0107 

.0340 

.0500 

.0763 

.0605 

.09 

.04 

.11 

.09 

.12 

.14 

.14 

.17 

.21 

.30 

.33 

.0122 

.1668. 

2.30 
loaded  on  bi 
0. 

B 

0. 

.09 

.14 

.24 

.37 

.57 

.76 
1.00 
1.55 
2.47 

3.99 

^versed  and 

0. 

.09 
.05 
.10 
.13 
.20 
.19 
.24 
.55 
.92 

.52 

A  piece  7".45  long  was  detached  from  the  top  of  the  rail  opposite  the. 
middle  plunger. 


f 


Appearance,  granular,  radiating  from  the  end  of  the  detached  piece,, 
which  was  3"  from  the  center  of  the  midtlle  plunger. 

There  were  no  indications  of  shearing  effect  from  wheel  pressures  at> 
the  surface  of  the  head. 
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No.  79. 

Bail  No.  18. 

Another  section  of  same  rail  as  No.  781 
Ends  supported  30"  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks. 

Total. 

Maximum 
fiber  strew. 

Pounds. 
2,000 
30,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,660 

Pounds. 

2,560 

27,460 

41,190 

54.920 

68,650 

82,  380 

89,250 

96,110 

96,800 

101,600 

104,350 

107,090 

109,840 

112,  590 

115, 330 

118.080 

120, 820 

123, 570 

126,110 

Inches. 

.      0. 

.03 

.05 

.08 

.10 

.13 

.18 

.30 

.37 

.43 

.50 

.58 

.68 

.77 

.  w 

1.01 

1.15 

1.36 

Inch. 
0. 
.03 
.02 
.03 
.02 
.03 
.05 
.12 
.07 
.06 
.07 
.08 
.10 
.09 
.11 
.13 
.14 
.21 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

• 

Granular  appearance,  radiating  from  top  surface  of  the  rail. 
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STEEL   RAILS. 


No.  80. 


339 


Steel  Bail  STo.  21. 

Branded  "P.  S.  Co.,  1879." 

Height,  3".93;  width  of  base,  3".78j  weight  per  yard,  58  pounds. 

Ends  supported  30"  apart. 

Loaded  on  h$ad  at  the  middle. 


Applied  loads. 

Deflections. 

Snccessive 
deflections. 

Deflection 
sets. 

* 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24;  000 
26,000 
28.000 
30,000 
32.000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 

Pounds. 

2,570 

5,140 

7,710 

10,280 

12,850 

15, 420 

17,990 

20,660 

23,130 

25,700 

28,270 

30,840 

33,  410 

35,980 

38,550 

41,120 

43,690 

46,260 

48,830 

51,400 

53,970 

56,540 

59.  U0 

61,680 

64. 250 

66,820 

69,390 

71,960 

74,530 

77,100 

79,670 

82,240 

84,810 

87,380 

89,950 

92,520 

95,090 

.97.660 

100, 230 

102,800 

105,  380 

107,950 

110, 520 

113,090 

Inches. 

0. 

.0053 
.0100 
.0148 
.0191 
.0238 
.0282 
.0327 
.0370 
.0413 
.0458 
.0503 
.0545 
.0586 
*     .0630 
.0670 
.0715 
.0757 
.0798 
.0840 
.0885 
.0929 
.0981 
.1043 
.1113 
.1220 
.1500 
.1880 
.2097 
.2460 
.27 
.34 
.40 
.47 
.52 
.61 
.69 
.78 
.86 
.98 

1.08 

1.21 

1.42 

Inch. 
0. 
.0053 

.0047 
.0048 
.0043 
.0047 
.0044 
'    .0045 
.0043 
.0043 
0045 
c  0045 
.0042 
.0041 
.0044 
.  0040 
.0045 
.0042 
.0041 
.  0042 
.0045 
.0044 
.0052 
.  00(52 
.0070 
.0107 
.0280 
.0380 
.0217 
.0363 
.0240 
.07   . 
.06 
.07 
.05 
.09 
.08 
.09 
.08 
.12 
.10 
.13 
.21 

Inch. 
0. 

Initial  load. 

E  3=  22,010,000. 

Elastio  limit. 

• 

Ultimate  strength. 

. 

.0010 

.0019 

.0023 

.0037 

.0118 

.1240 

Fracture  began  at  lower  corner  of  one  flange  of  the  base,  2"  from 
middle  of  span,  at  a  place  where  the  metal  had  been  indented  ".08 
across  the  corner. 

The  fracture  was  granular,  radiating  from  the -indented  corner. 

At  the  surface  of  the  head  and  for  a  depth  of  ".02  to  ".04  the  frac- 
ture presented  a  sheared  appearance  and  showed  where  the  metal  had 
flowed  laterally  under  the  wheel  pressures. 
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340  STEEL  BAILS. 

No.  81. 

Bail  No.  ?1. 

Notch  in  base  of  rail,  in  one  flange  1".40  long  in  direction  of  length 
of  rail  by  ".83  deep. 

This  notch  was  cat  in  flange,  apparently  by  means  of  a  cold  chisel. 

Height,  3".93;  width  of  base  adjacent  to  notch,  3".X8. 

Supported  at  ends  30"  apart. 

Loaded  on  head  at  the  middle  at  a  place  opposite  to  notch  in  the 
base. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

» 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 
2,000 
20,000 
80,000 
40,000 
45,000 
60,000 
51,400 

Pounds. 
2,570 
26,700 
88,550 
51,400 
67,830 
64,250 
66,050 

Ineh. 
0. 
.04 
.07 
.10 
.11 
.14 

Ineh. 
0. 
.04 
.03 
.03 
.01 
.03 

Inch. 
0. 

/ 
Initial  load. 

Ultimate  strength. 

Fracture  granular,  radiating  from  the  notch  in  the  base, 
appearance  next  surface  of  the  head. 


Sheared 


No.  82. 

Rail  No.  21. 

Height,  3".93;  width  of  base,  3".78. 
Supported  at  ends  30"  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks. 

* 

Total. 

Maximum 
fiber  stress. 

Pounds. 

2,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
74,900 

Pounds. 
2,570 
25,700 
38,550 
51,400 
57,830 
64,250 
70,680 
77,100 
79,670 
82,240 
84,810 
87,380 
89,950 
92,520 
95,000 
96,250 

Ineh. 
0. 

.04 
.06 
.08 
.10 
.12 
.17 
.25 
.31 
.33 
.40 
.47 
.52 
.59 
.67 

Inch. 
0. 
.04 
.02 
.02 
.02 
.02 
.05 
.08 
.06 
.02 
.07 
.07 
.05 
.07 
.08 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

.18 

.32 

Appearance,  granular,  radiating  from  one  side  of  the  head. 

The  metal  near  the  surface  of  the  head  showed  a  sheared  appear- 
ance to  a  depth  of  ".04  to  ".08,  the  center  of  radiation  of  the  granular 
metal  being  at  the  side  of  the  head  having  the  deepest  sheared  metaL 
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STEEL   RAILS. 


341 


No.  83. 

*  Steel  Bail  No.  22. 

Branded  "  12  A  &  R  I  &  S«  Troy  Steel  1883  12." 

Height,  4".26;  width  of  base,  4". 28;  weight  per  yard,  65.4  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 
2.000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
34,ttW 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
8,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 


2,000 
20,000 
80,000 
40,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
76,000 
72,000 
74,000 
76,000 


Maximum 
fiber  stress. 


Pounds. 

2,210 

4,420 

6,630 

8,840 

11,060 

18,270 

15,480 

17.690 

19,900 

22,110 

24,320 

26,530 

'    28,740 

80,950 

33,170 

35,380 

37,590 

89,800 

42,010 

44,220 

46,430 

48,640 

60,850 

53,060 

55,280 

57,500 

59, 710 

61,920 

64,130 

66,340 

68,550 

70,760 

72,980 

75,190 

77,400 

8,850 

79, 610 

81,820 

84,030 

86,240 

88,450 

90,670 

92,880 

95,090 

97,300 

99,510 

101, 720 

103,930 

106,150 

108,360 

110, 570 


2,210 

22,110 
33,170 
44,220 
55,280 
66,340 
68,550 
70,760 
72,980 
75,190 
77,400 
79,610 
81,820 
84,030 


Deflections. 


Inehss. 
0. 

.0040 
.0077 
.0115 
.0153 
.0195 
.0229 
.0268 
.0305 
.0340 
.0373 
.0411 
.0446 
.0480 
.0513 
.0552 
.0587 
.0624 
.0655 
.0688 
.0725 
.0765 
.0804 
.0850 
.0895 
.0945 
.1018 
.1170 
.1340 
,1750 
.22 
.26 
.29 
.33 
.39 


.40 

.41 

.51 

.60 

.66 

.76 

.85 

.96 

1.05 

1.15 

1.33 

1.46 

1.68 

1.96 

2.26 


0. 
.09 
.16 
.26 
.37 
.57 
.59 
.64 
.68 
.72 
.76 
.80 
.87 
.92 


Successive 
deflections. 


Inch. 

0. 

.0040 
.0037 
.0038 
.0038 
.0042 
.0034 
.0039 
.0037 
.0035 
.0033 
.0038 
.0035 
.0034 
.0033 
.0039 
.0035 
.0037 
.0031 
.0033 
.0037 
.0040 
.0039 
.0046 
.0045 
.0050 
.0073 
.0152 
.0170 
.0410 
.045 
.04 
.03 
.04 
.06 


.01 
.01 
.10 
.09 
.00 
.10 
.09 
.10 
.10 
.10 
.18 
.13 
.22 
.28 
.30 


Deflection 
sets. 


IncKu. 
0. 


.0003 


0006 


,0018 


0026 


0075 


0740 


26 


Initial  load. 


K  -21,640,000. 


Elastic  limit. 


Rested  under  this  load  40  hours. 


2.06 


Reversed  and  loaded  on  base. 


0. 


.09 
.07 
.10 
.11 
.20 
.02 
.06 
.04 
.04 
.04 
.04 
.07 
.05 


0. 


18 


45 


Initial  load. 
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STEEL   RAILS. 


No.  83 — Continued. 


Applied  load*. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pound*. 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,900 

Pound*. 

86,240 

88,450 

90,670 

92,880 

95JW0 

97,300 

99,510 

101,720 

103, 930 

106,150 

108,250 

Inehet. 
.97 
.98 
1.05 
1.08 
1.20 
1.29 
1.37 
1.47 
1.61 
1.71 

Inch. 
.05 
.01 
.07 
.03 
.12 
.09 
.08 
.10 
.14 
.10 

Inch. 

Rested  under  load  15  minute*. 
Ultimate  strength. 

.83 

Fracture  granular,  radiating  from  top  surface  of  the  head. 

At  one  side  #f  the  head  the  metal  presented  a  sheared  appearance 
and  evidence  of  flow  under  the  wheel  pressures.  The  part  thus  affected 
was  about  ".15  by  ".04  deep. 


No.  84. 
Rail  No.  22. 


Height,  4".26. 

Ends  supported  30"  apart. 

Loaded  on  base  at  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

| 

Total 

Maximum 
fiber  stress. 

Remarket 

Pounds. 
2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,200 

Pounds. 
2.210 
11.060 
22.110 
33. 170 
44.220 
55,280 
57.500 
59.710 
61. 920 
64.130 
66,340 
68.550 
70.760 
72,980 
75,190 
77.400 
79, 610 
81.820 
84,030 
86,240 
88,450 
90.670 
92,880 
95.090 
97,300 
99, 510 
100,840 

Inehtt. 
0. 
.02 
.04 
.06 
.08 
.10 
.11 
.13 
.15 
.17 
.18 
.20 
.23 
.25 
.28 
.32 
.37 
.42 
.47 
.  52 
.58 
.60 
.73 
.80 
.90 
1.00 

Inch. 

0. 
.02 
.02 
.02 
.02 
.02 
.01 
.02 
.02 
.02 
.01 
.02 
.03 
.02 
.03 
.04 

.on 

.05 
.05 
.05 
.06 
.06 
.07 
.07 
.10 
.10 

Inch. 
0. 

Initial  load. 

.02 

.07 

.20 

- 

.45 

Ultimate  strength. 



Fractured  obliquely  across  rail,  beginning  at  the  surface  of  the  head 
2£"  eccentric  from  the  middle  bearing,  and  extending  to  the  base  at  the 
middle  of  the  span. 

Appearance,  granular.  At  one  side  of  the  head  the  metal  presented 
a  sheared  appearance,  with  evidence  of  slight  flow  under  the  wheel 
pressures. 
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STEEL  BAILS.  343 

No.  85T 

Steel  Rail  No.  23. 

Section  of  new  rail  branded  "Lack*  I  &  C  Co.,  Scranton  4-89." 
Height,  4".98;  width  of  base,  5";  weight  per  yard,  74.5  pounds. 
Ends  supported  30"  apart. 
Loaded  on  head  at  the  middle. 


Applied  loads. 

T\-.i|               -t 

Total. 

Maximum 

Deflections. 

Successive 
deflections. 

Deflection 
.  sets. 

Remarks. 

fiber  stress. 

Pound*. 

Pound*. 

'     Inch. 

Inch. 

Inch. 

2.000 

1,520 

0. 

0. 

0. 

Initial  load. 

10.000 

7,620 

.0113 

.0113 

0. 

20,000 

15,240 

.0230 

.0117 

.0001 

30,000 

22,850 

.0848 

.0118 

.0006 

40,000 

30, 470 

.0459 

.0111 

,0005 

50,000 

38,090 

.0573 

.0114 

.0008 

60,000 

45.710 

.0662 

.0109 

.0010 

70,000 

53,320 

.0770 

.0108 

.0012 

r 

80,000 

60,940 

.0880 

.0110 

.0022 

82,000 
84,000 
86,000 
88,000 

62,470 
63,990 
65,510 
67,040 

.0903 
.0926 
.0950 
.0975 

.  0023 
.0023 
.0024 
.0025 

Scale  starts  off  web. 

90»000 

68,560 

.1000 

.0025 

.0043 

E=20, 530, 000. 

P2,000 
94,000 
96,000 
98,000 
100,000 

70,080 
71,616 
73. 130 
74,650 
76,170 

.1032 
.1058 
.1090 
.1122 
.1163 

.  0032 
.0020 
.  IX  132 
.  0032 
.0041 

Elastic  limit. 

.0007 

102,000 
104,000 
106,000 
108.000 
110, 000 

77,700 
79.220 
80, 740 
82,270 
83,790 

.1206 
.1250 
.1325 
.1493 
.  1420 

.  0043 
.0044 
.  0075 
.0068 
.0027 

Sustained  110, 600  monetarily. 

.0298 

112.000 
114,000 
116,000 
118,000 
120,000 

85,320 
86,840 
88.360 
89,890 
91,410 

.1604 
.1702 
.1825 
.  198.') 

.0184 
.0008 
.0123 
.0158 

.2230              .0247 

.0910 

Reversed  and  loaded  on  b* 

ise. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0120 

.0120 

.0024 

20,000 

15,240 

.0280 

.0160 

.0062 

. 

4)0,000 

22,850 

.0435 

.  0155 

.0108 

• 

40,000 

30,470 

.0595 

.0160 

.0170 

50.000 

38,090 

.0777 

.  0182 

.0252 

60,000 

45,710 

.0962 

.0185 

.0330 

70,000 

58,320 

.  1182 

.0220 

.0449 

80,000 

60,940 

.1422 

.0240 

.0585 

90,000 

68.560 

.1725 

.  0303 

.0722 

100,000 

76, 170 

.2065 

.0340 

.1007 

Reversed  and  loaded  on  b 

icad. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0120 

.  0120 

.0015 

20,000 

15,240 

.0258 

.0138 

.0029 

30.000 

22,850 

.0400 

.0142 

.0055 

40,000 

30,470 

.0537 

.0137 

.0084 

60,000 

38,090 

.0679 

.0142 

.0118 

60,000 

46,710 

.0832 

.0153 

.0167 

70,000 

53,320 

.0995 

.0163 

.0228 

80,000 

60.940 

.1178 

.0183 

.0305 

90,060 

08,500 

.  1378 

.0200 

.0400 

160,000 

76, 170 

.1611 

.0233 

.0530 

Removed  from  machine. 

Teat 

resumed  aft 

er  a  period  of  rest  of  54  months.    Lo 

aded  on  the  base  at  the  middle. 
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STEEL   RAILS. 


Fo.  85 — Continued. 


Applied  loads. 

twi^i,™..    Successive 
Deflections.  deHection8 

Deflection 
sets. 

Total. 

Maximum 

Remark*. 

fiber  stress. 

1 

Pound*. 

Pound*. 

Inch. 

Inch. 

Inch. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0114 

.0114 

.0005 

20,000 

15,240 

.0235 

.0121 

.0008 

30,000 

22,850 

.0347 

.0112 

.0010 

40,000 

30, 470 

.0459 

.0112 

.0012 

50,000 

38,090 

.0573 

.0114 

.0018 

60,000 

45,710 

.0693 

.0120 

.0028 

70,000 

53,320 

.0821 

.0128 

.0048 

80,000 

60,940 

.0960 

.0139 

.0082 

90,000 

68,560 

.1123 

.0163 

.0138 

• 

100,000 

76, 170 

.1334 

.0211               ,0240 

Reversed  and  loaded  on  head. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 
15,  §40 

.0134 

.0134 

.0006 

20,000 

.0275 

.0145 

.0020 

30,000 

22,850 

.0405 

.0130 

.0033 

40,000 

30,  470 

.9635 

.0130 

.0048 

50,000 

38,090 

.0665 

.0130 

.0008 

60,000 

45,  710 

.0798 

.0133 

.0088 

70,000 

53, 320 

.0935 

.0137 

.0114 

80,000 

60,940 

.1072 

.0137 

.0146 

90,000 

68,560 

.1217 

.0145 

.0180 

100,000 

76, 170 

.1360 

.0143 

.0208 

Reversed  and  loaded  on  the  base. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0119 

.0119 

.0009 

20,000 

15,  240 

.0246 

.0127 

.0020 

30, 000 

22,850 

.0370 

.0124 

.0030 

11,000 

8,380 

Rested  14  hours  under  this  load. 

4,0,000 

30,  470 

.0480 

.0110 

.0038 

50,000 

38,090 

.  0003 

.0123 

.oo:>i 

00,000 

45,  710 

.0740 

.0137 

.0080 

70,000 

53,320 

.  0880 

.0140 

.0110 

80,000 

00,940 

.  10'j:t 

.0143 

.0147 

90,000 

68,560 

.1175 

.0152 

.0192 

100,000 

76, 170 

.1342 

.0167 

.0258 

STEEL   RAILS. 
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Ko.  86 — Con  tinned. 

Rail  removed  from  machine  and  middle  section  heated  over  a  length 
of  10". 

Expansion  hot  ".0670  in  6  inches. 

Estimated  temperature,  1780°  F. 

Cooled  in  the  open  air  and  then  returned  to  the  testing  machine  and 
loaded  on  the  head  at  the  middle. 


Applied  loads. 

Snocessive 
deflections. 

Deflection 
sets. 

Total. 

Maxim  nm 

Deflections. 

Remarks. 

Ah&r  stress. 

Pound*. 

Poundi. 

Inch. 

Inch. 

Inch. 

2,000 

1, 520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0138 

.0138 

.0007 

20,000 

15,240 

.0272 

.0134 

.0012 

30,000 

22,850 

.0391 

.0119 

.0014 

40,000 

30,470 

.  0507 

.0116 

.0016 

50,000 

88,090 

.0018 

.0111 

.0018 

00,000 

45,710 

.  0731 

.0113 

.0020 

70,000 

53,330 

.  0845 

.0114, 

.0026 

80,000 

60,940 

.0908 

.0123 

.0038 

90.000 

68,560 

.11)92 

.  01J4 

.0058 

100,000 

76, 170 

.1236 

.0144 

.0091 

Reversed  and  loaded  on  the  base. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7.620 

.0135 

.0135 

.0008 

20,000    . 

15,240 

.0265 

.0130 

.0017 

30.000 

22,850 

.  0382 

.0117 

.0025 

40,000 

30,  470 

.0408 

.0110 

.0033 

60,000 

'38,090 

.0615 

.0117 

.0043 

60,000 

45, 710 

.0733 

.0118 

.0051 

i 

70,000 

53, 320 

.  0851 

.0118 

.0063 

80,000 

60,940 

.0976 

.0125 

.0084 

90,000 

68,500 

.1108 

.  0132 

.0110 

100,000 

76, 170 

.1267 

.0159 

.0160 

Reversed  and  loaded  on  head. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0136 

.0136 

.0008 

20,000 

15, 240 

.0274 

.0138 

.0016 

30,000 

22,850 

.0400 

.  0126 

.0028 

40,000 

30,  470 

.0525 

.0125 

.0041 

50,000 

38,090 

.0648 

.0123 

.0053 

60,000 

45,710 

.0775 

.0127 

.0068 

70,000 

53, 3'JO 

.0902 

.0127 

.0087 

80,000 

60,940 

.1029 

.0127 

.0105 

90,000 

08,560 

.1161 

.0132 

.0131 

100,000 

76, 170 

.1307 

.0146 

.0166 

* 

110,000 

83,790 

.15 

.0193 

120,000 

£5o,ooo 

91, 410 

.21 

.06 

99,030 

.33 

.12 

140,000 

106,650 

.48 

.15 

150,000 

114,260 

.68 

.20 

160,000 

121, 880 

.90 

.22 

170,000 

129,500 

1.19 

.29 

.98 

% 

Reversed  and  loaded  on  the  base. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

20,000 

15,240 

.05 

.05 

40,000 
60,000 

30, 470 
45, 710 

.10 
.18 

.05 
.08 

80,000 

60,940 

.28 

.10 

100.000 
120,000 

76, 170 
91,410 

.42 

.61 

.14 
.19 

140,000 
150,000 
160,000 
169,200 

106,650 
114,  260 
121,880 
128,890 

.91 
1.11 
1.32 

.30 
.20 
.21 

The  rail  is  now  about  straight. 
Ultimate  strength. 

■ 

Flanges  buckled  and  rail  deflected  laterally. 
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No.  60. 

Steel  Rail  No.  24. 


Branded  "  G.  H.  Hutte,  1880." 
Height,  3".95. 
Width  of  base,  3".85. 
Ends  supported  30"  apart. 
Loaded  on  head  at  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Bemarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
114,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
00.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 

Pounds. 

2,830 

5,660 

8,490 

11,320 

14,150 

16,980 

19, 810 

22.640 

25,470 

28,  300 

31, 130 

33,960 

36,790 

39,620 

42, 450 

45.280 

48, 110 

50,040 

53,770 

56,600 

59,430 

62,260 

65.090 

67,920 

70,750 

73,580 

76, 410 

79,230 

82,060 

84, 890 

87, 720 

90,550 

93, 380 

96, 210 

99,040 

101, 870 

104,700 

-  107,530 

110, 360 

113, 190 

116, 020 

Inch. 

0. 

.0055 
.0097 
.0141 
.0183 
.0228 
.0273 
.  0313 
.0353 

,  .0393 
.0435 
.0475 
.  0515 
.0555 
.0595 
.0633 
.0672 
.0711 
.0752 
.0793 
.0835 
.0874 
.0914 
.0960 
.1004 
.1044 
.1091 
.1147 
.1226 
.1364 
.1617 
.1980 
.  2010 
.3105 
.3675 
.4345 
.4486 
.5828 
.6956 
.8135 
.9554 

Inch. 

0. 

.0055 
.0042 
.0044 
.0042 
.0045 
.0045 
.0040 
.0040 
.0040 
.0042 
.0040 
.0040 
.0040 
.0040 
.0038 
.0039 
.0039 
.0041 
.0041 
.6042 
.0039 
.0040 
.0046 
.0044 
.0040 
.0047 
.0056 
.0079 
.0138 
.  0253 
.  0363 
.0630 
.0490 
.0570 
.0670 
.0741 
.1342 
.1128 
.1179 
.1419 

Inch. 

Initial  load. 

.0010 

.0013 

.0014 

.0018 

.0038 

E  -26,100,000 
ElauHr  limit. 

.  0204 

C 

....::::..! 

Hosted  under  load  30  minutes. 

• 
Test  discontinued. 
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Ho.  91. 

Bjlil  No.  24. 

Branded  "G.  H.  Hutte,  1880." 

Height,  3".95. 

Width  of  base,  3".83.    Weight  per  yard,  56.6  pounds. 

Ends  supported  24"  apart. 

Loaded  on  the  base  at  middle. 


Applied  loads. 


Total. 

Maximum 
fiber  stress. 

Poundt. 

Pounds. 

2,000 

2,260 

10,000 

11,320 

20,000 

22,640 

30,000 

33,900 

40,000 

45,280 

50,000 

56,600 

52,000 

58,860 

54,000 

61,120 

56,000 

63,390 

68,000 

65.650 

00,000 

67, 910 

62,000 

70,180 

64,000 

72,440 

66,000 

74, 710 

68,000 

76,970 

70,000 

79,230 

72,000 

81,500 

74,000 

83,760 

76,000 

86,020 

78,000 

88,290 

79,800 

90,330 

Deflection** 


Inch. 
0. 

.0124 
.  0252 
.0377 
.0497 
.0620 
.0645 
.0670 
.0604 
.  0721 
.0748 
.0778 
.0804 
.0842 
.0882 
.0927 
.0090 
.1087 
.1165 
.1257 


Successive 
deflections. 


Inch. 
0. 

.0124 
.0128 
.  0125 
.0120 

.012:) 

.0025 
.  00*J5 
.01)24 
.  00*J7 
.  0027 
.  00.10 
.  0030 

.(mm 

.  0040 
.0045 
.0063 
.  0077 
.0098 
.0092 


Deflection 
aeta. 


Inch. 

0. 
.0010 
.0013 
.0017 
.0018 
.0025 


0043 


■  \ 

0112* 


Remarks. 


Initial  load. 


E  -.  22,130,000. 
Elastic  limit. 

Scale  starts  off  web. 

Ultimate  strength. 


Fractured  suddenly  without  warning.  Appearance,  granular.  At 
the  surface  of  the  head  there  appeared  a  thin  layer  of  metal  ".01  to 
".02  in  depth,  having  a  smooth  oblique  surface  of  fracture. 

There  was  a  dark-colored  spot  ".25  long  and  ".06  maximum  depth, 
also  two  other  smaller  dark-colored  spots,  all  located  next  the  top  sur- 
face of  the  head. 

These  dark-colored  spots  indicated  the  presence  of  incipient  cracks, 
which  were  present  before  the  test  began. 
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No.  61. 

.     Steel  Rail  No.  25.  . 

Branded  "  Gammel  Sheffield  Toughened  Steel,  1873." 

Height,  4".37. 

Width  of  base,  3".91. 

Weight  pei>  yard,  60  pounds.  " 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
56,000 
58.000 
60.000 
10,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Maximum 
fiber  stress. 


Pounds. 
2,230 
4,450 
6,680 
8,910 
11,130 
13,360 
15,500 
17, 810 
20,040 
22,270 
24,100 
26,720 
28,050 
81,180 
33,400 
35,630 
87,860 
40,080 
42,310 
44,540 
46,760 
48,990 
51,220 
53,450 
55,670 
57,900 
60,130 
62,350 
64,580 
66,810 
11,130 
69,030 
71,260 
73,490 
75, 710 
77,940 
80,170 
82,400 
84,620 
86,850 
89,080 
91,309 


Deflections 


Inch. 

0. 

.0039 
.0077 
.0111 
.0149 
.0186 
.0220 
.0254 
.0288 
.0321 
.0366 
.0396 
.0428 
.0460 
.0490 
.0533 
.0563 
.0597 
.0628 
.0662 
.0698 
.0736 
.0777 
.0821 
.0867 
.0917 
.0988 
.1076 
.1206 
.1451 


.1653 
.2210 
.2760 
.3310 
.3910 
.4535 
.5230 
.5933 
■  6990 
.8118 
.9302 


Successive 
deflection*. 


Inch. 

0. 
.0039 
.0038 
.0034 
.0038 
,0037 
.0034 
.0034 
.0034 
.0033 
.0044 
.0031 
.0032 
.0032 
.0030 
.0043 
.0030 
.0034 
.0031 
.0084 
.6036 
.0038 
.0041 
.0044 
.0046 
.0050 
.0071 
.0088 
.0130 
.0245 


.0202 
.0557 
.0550 
.0550 
.0600 
.0625 
.0695 
.0703 
.1057 
.1128 
.1184 


Deflection 

sets. 


Inch, 
0. 


.0012 


.0017 


Remarks. 


Initial  load. 


.0032 


.0055 


.0107 


.0537 


K=23,310,000. 


Elastic  limit. 


Bested  under  load  15  hours. 


Test  discontinued. 
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No.  94. 

Bail  No.  25. 

Height,  4".37. 
Width  of  base,  3".91. 

Ends  supported  22".l  apart.    Loaded  on  head  at  the  middle. 
Ultimate  strength,  133,000  pounds. 

B= 109,090  pounds  per  square  inch.    Bail  bent  27  degrees  without 
fracture. 


No.  62. 
Steel  Bail  No.  26. 


Paint  marks  on  head,  "22-4." 
Height,  3".71. 
Width  of  base,  3".98. 
Weight  per  yard,  66.1  pounds. 
Ends  supported  30"  apart. 
Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Bemarks. 

Total. 

Maximum 
fiber  stress. 

Potmds. 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,300 

Pvunda. 
3,000 
6,000 
8,  900 
11,990 
14,900 
17,900 
20,980 
23,980 
26,980 
29,980 
32,970 
35,970 
38,970 
41,970 
44,970 
47,960 
50,960 
53,960 
56,960 
59,950 
62,950 
65,950 
68,950 
71,940 
74,940 
77,940 
81,390 

Ineh. 

0. 

.0063 
.0102 
.0152 
.0202 
.0251 
.0300 
.0350 
.0398 
.0448 
.0494 
.0542 
.0591 
.0640 
.0690 
.0743 
.0801 
.0867 
.0933 
.1015 
.1140 
.1500 
.2599 
.3621 
.5898 
.6570 
.9910 

Inch. 

0. 
.0063 
.0039 
.0050 
.0050 
.0049 
.0049 
.0050 
.0048 
.0050 
.0046 
.0048 
.0049 
.0049 
.6050 
.0053 
.0058 
.0066 
.0066 
.0082 
.0125 
.0360 
.1099 
.1022 
.2277 
.0672 
.8340 

Inch. 
0. 

Initial  load. 

E^24, 130,000. 
Elastic  limit. 

.0002 

.0003 

.0021 

Test  discontinued. 
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STEEL  RAILS. 


No.  63. 

Steel  Ea.il  No.  27. 

Branded  "  John  Brown  &  Co.,  Sheffield,  Atlas  Steel  fa  Sec.  68." 

Height,  4".47. 

Width  of  base,  3".96. 

Weight  per  yard,  64.19  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


**-■  XSSSS. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
20,000 
28, 000 
30,000 
32,000 
34,000 
36,f00 
38,000 
40,000 
42,000 
44,000 
46, 000 
48.000 
50.000 
52, 000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
30,000 
17,000 
30,000 
66,000 
68,000 
70,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 


/- 


Pounds. 
2,130 
4,270 
6,400 
8,540 
10, 670 
12.800 
14,940 
17, 070 
19, 200 
21, 340 
23, 470 
25,610 
27,740 
29,870 
32, 010 
34, 140 
36,270 
38,  410 
40,540 
42,680 
44,810 
46.940 
49,080 
51, 210 
53,340 
55,480 
57,610 
59,750 
61,880 
64,010 
66,150 
68,280 
70, 420 
72,550 
74,680 
32, 010 
18, 140 
32, 010 
70,420 
72,550 
74,680 
76,820 
77,890 
78, 950 
80, 020 
81,090 
82, 150 
83.220 
85, 350 
87,490 
80,  620 
91,760 
93,890 
96,020 


Deflections. 


Inch. 

0. 

.0045 
.0082 
.0120 
.0151 
.0183 
.  0218 
.  0251 
.0284 
.0316 
.0350 
.0380 
.0412 
.0447 
.0477 
.  0502 
.0532 
.0667 
.0596 
.0630 
.0663 
.0693 
.0729 
.0767 
.0800 
.0841 
.0880 
.0924 
.0964 
.  1017 
.1098 
.1190 
.1458 
.  1800 
.2415 
.  1838 


Successive 
deflections. 


Inch. 

0. 

.0045 
.0037 
.0038 
.0031 
.0032 
.0035 
.0033 
.0033 
.  0032 
.0034 
.  0030 
.  0032 
.0035 
.0030 
.  0025 
.0030 
.  0035 
.  002U 
.0034 
.0033 
.  0030 
.0036 
.0038 
.  0033 
.0041 
.0039 
.0044, 
.0040 
.0053 
.0081 
.  0092 
.0268 
.  04U2 
.  0555 


Deflection 
seta. 


Inch. 
0. 


Remarks. 


Initial  load. 


.0012 


.0019 


.0024 


.0035 


0062 


.0136 


.1389 


K=22,030,000. 


Elastic  limit. 


—.0577 i  Ki*st«d  nnder  load. 


.1833 

— .  0005 

.  2351 

.0518 

.2382 

.0031 

.2413 

.0031 

.2453 

.0040 

.2480 

.0033 

.2852 

.0366 

.3820 

.0968 

.3882 

.0062 

.4020 

.0138 

.4580 

.  0560 

.5271 

.0691 

.5831 

.0560 

.6690 

.  0859 

.7558 

.0868 

.8698 

.1140 

.9572 

.0874 

Load  at  expiration  of  40  hours. 


8121 


Test  discontinued. 


vk  Co.  Jheffieia,  tjfflcus  *fceL%v  <Jec  6S 


// 


T 


K&9  + 


*~\ 


3.&e 


»L 


>     H  Bx  161  69  1 


<7ro.z&. 


C€&tt? 


.6&>i 


// 

<3.S7 


J 


H  Ex  161  52  1 


STEEL   RAILS. 


351 


No.  64. 

Old  Steel  Bail  No.  29. 


No  brand. 
Height,  3".94. 
Width  of  base,  3".87. 
Weight  per  yard,  41.4  po^*Hs. 
Ends  supported  30"  apa . 
Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 


Maximum 
fiber  stress. 


Pounds. 
2,760 
5,530 
8,290 
11,060 
13,820 
16, 580 
10,350 
22,110 
24,880 
27,640 
30, 410 
33,170 
35,  #30 
38,700 
41,460 


Deflections. 


Inch. 

0. 

.0060 
.0110 
.0160 
.0206 
.0250 
.0298 
.0339 
.0381 
.0425 
.0467 
.0510 
.0556 
.0600 
.0660 


Successive 
deflections. 


Inch. 

0. 

.0060 
.  0050 
.0050 
.0046 
.0014 
.0048 
.0041 
.0042 
.0044 
.0042 
.0043 
.0040 
.0044 
.0060 


Deflection 
seta. 


Inch. 
0. 


—.0003 


-.0008 


+  .0026 


Kemarks. 


Initial  load. 


Load  released  and  rail  reversed  in  position,  now  loading  the  head  at  the  middle. 


2,000 
4,000 
6,000 
8,000 
10,000 
UO0O 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 


2,760 
5, 530 
8,290 
11,060 
13, 820 
16.580 
19, 350 
22,110 
24,880 
27,640 
30,410 
33,170 
35,930 
38,700 
41,460 
44,230 
46,990 
49,750 
52,520 
55, 280 
58,050 
60,810 
63,580 
66,340 
69,100 


0. 

.0061 
.0120 
.0177 
.0230 
.0287 
.  03'.18 
.0385 
.0432 
.0481 
.0533 
.0581 
.0630 
.0681 
.  0732 
.0791 
.0853 
.0940 
.1120 
.1428 
.1880 
.  2520 
.3315 
.4090 
.4932 


0. 


.0061 
.0050 
.0057 
.0053 
.0057 
.0051 
.0047 
.0047 
.0049 
.0052 
.0048 
.0049 
.0051 
.0051 
.0059 
.0062 
.0087 
.0180 
.  0308 
.0452 
.0640 
.0795 
.0775 
.0842 


0. 


.0031 


.0051 


,0080 


0567 


3840 


Initial  load. 


E  =  21,070,000. 


Elastic  limit. 


Load  released  and  rail  again  reversed  in  position,  now  being  brought  back  to  position  first 

occupied,  loading  the  base  at  the  middle. 


2,000 
4.000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 


2,760 
5,530 
8,290 
11.060 
13,820 
10,580 
19,350 

22,110 
24,880 
27,640 
13.820 
27,640 
29,020 
30, 410 
31,790 
38,170 


0. 

.0079 
.0158 
.0232 
.0310 
.0390 
.0472 
.0562 
.0670 
.0783 


.0770 
.0790 
.0815 
.0840 
.0872 


0. 

.0079 
.0079 
.0074 
.0078 
.0080 
.0082 
.0090 
.0108 
.0113 


— .  0013 
.  0020 
.0025 
.  0025 
.0032 


0. 


.0104 


.0362 


Initial  load. 


Rested  under  load  15  hours. 
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No.  01.      ' 

.     Steel  Bail  No.  25.  . 

Branded  "  Cammel  Sheffield  Toughened  Steel,  1873." 

Height,  4".37. 

Width  of  base,  3".91. 

Weight  pei>yard,  00  pounds.  ^ 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Pound*. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
SO,  000 
52,000 
54,000 
56,000 
58,000 
60,000 
10,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Maximum 
fiber  stress. 


Pounds. 
2,230 
4,450 
6,680 
8,910 
11,130 
13,360 
15,500 
17, 810 
20,040 
22,270 
24,190 
26,720 
28,959 
81,180 
33,400 
35,630 
87,860 
40,080 
42,310 
44,540 
46,760 
48,990 
61,220 
53,450 
55,670 
57,900 
60,130 
62,350 
64,580 
66,810 
11, 130 
69,030 
71,260 
73,490 
75, 710 
77,940 
80,170 
82,400 
84,620 
86,850 
89,080 
91,309 


Deflections. 


Inch. 

0. 
.0039 
.0077 
.0111 
.0149 
.0186 
.0220 
.0254 
.0288 
.0321 
.0365 
.0396 
.0428 
.0460 
.0490 
.0533 
.0563 
.0507 
.0628 
.0662 
.0698 
.0736 
.0777 
.0821 
.0867 
.0917 
.0988 
.1076 
.1206 
.1451 


.1653 
.2210 
.2760 
.3310 
.3910 
.4535 
.5230 
.5933 
.  OVvU 

.8118 
.9302 


Successive 
deflections. 


Inch. 

0. 
.0039 
.0038 
.0034 
.0038 
,0037 
.0034 
.0034 
.0034 
.0033 
.0044 
.0031 
.0032 
.  0032 
.0030 
.0043 
.0030 
.0034 
.0031 
.0034 
.6036 
.0038 
.0041 
.0044 
.0046 
.0050 
.0071 
.0088 
.0130 
.0245 


.0202 
.0557 
.0550 
.0550 
.0600 
.0625 
.0695 
.0703 
.1057 
.1128 
.1184 


Deflection 
sets. 


Inch, 
0. 


0012 


0017 


0032 


0055 


0107 


0537 


Remarks. 


Initial  load. 


/ 


E=23,310,000. 


Elastic  limit 


Rested  under  load  15  hoars. 


Test  discontinued. 
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Applied  loads. 


2,000 
10,000 
20,000 
82,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
30,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Total. 

Maximum 
fiber  stress. 

Pounds, 

Pound*. 

2,000 

2,500 

4,000 

5,130 

6,000 

7,600 

8,000 

10,260 

10,000 

12,820 

12,000 

15,300 

14,000 

17,960 

16,000 

20,520 

18,000 

23,080 

20,000 

25,650 

Deflections, 


Inch, 

0. 

.0046 
.0088 
.0130 
.0176 
.0217 
.0257 
.0208 
.0339 
.0381 


Successive 
deflections. 


Inch. 

0. 

.0046 
.0042 
.0042 
.0046 
.0041 
.0040 
.0041 
.0041 
.0042 


Deflection 
seta. 


Inch. 
0. 


.0005 


.0010 


Remarks. 


Initial 


Load  released,  rail  reversed,  and  loaded  on  base  at  the  middle. 


2,560 
12,820 
25.650 
28, 210 
30,780 
33,340 
35,010 
38,470 
41,040 
43,600 
46,170 
48,730 
51,800 


0. 
.0190 
.0405 
.0450 
.0515 
.0585 
.0650 
.0745 
.0830 
.0915 
.1000 
.1095 
.1210 


0. 

.0190 
.0215 
.0045 
.0065 
.0070 
.0074 
.0086 
.0085 
.0085 
.0085 
.0095 
.0115 


0. 

.0009 
.0020 


,0160 


0423 


Initial  load. 


Load  released,  rail  reversed  in  position,and  load  applied  on  bead  at  middle. 


2,560 
5,130 
7,690 
10,260 
12,820 
15,390 
17,950 
20,520 
23,080 
25,650 


0. 


.0043 
.0088 
.0133 
.0177 
.0222 
.0267 
.0312 
.0358 
.0402 


0. 

.0043 
.0045 
.0045 
.0044 
.0045 
.0045 
.0045 
.0046 
.0044 


0. 


.0010 


.0035 


Initial  load. 


Load  released,  rail  returned  to  first  position,  and  loaded  on  base  at  middle. 


2,560 
12,820 
25,650 
38, 470 
51,300 
53,860 
56,430 
68,990 
61,560 
64,120 
66,690 
60,250 
71,820 
74,380 
76,950 


1. 

0. 

.0190 

.0100 

.0405 

.0215 

.0616 

.0211 

.0856 

.0240 

.0940 

.0084 

.1038 

.0098 

.1178 

.0140 

.1325 

.0147 

.1472 

.0147 

.1634 

.0162 

.1828 

.0104 

.2010 

.0182 

.2350 

.0340 

.2742 

.0392 

0. 
.0008 
.0013 
.0028 
.0067 


.0480 


1642 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  at  the  middle  on  the  bead. 


2,560 
5,130 
7,690 
10,260 
12,820 
15, 390 
17,950 
20,520 
23,080 
25,650 


.0 

.0050 
.0099 
.0155 
.0205 
.0255 
.0312 
.0363 
.0422 
.0483 


0 

.0050 

.0049 

.0056 

.0050 

.0050 

.0057 

.0051 

.0059 

.0061 


0. 


0037 


,0110 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  on  the  base  at  the  middle. 
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Applied  foods. 


Total. 


Pound*. 

2,000 
10,000 
20,000 
30,000 
40,000 
50,009* 
00,000 
02,000 
04,000 
06,000 
08,000 
70,000 


2,000 
4,000 
0,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32.000 
34,000 
96,000 
38,000 
40,000 


2,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 


Maximum 
fiber  stress. 


Pounds. 
2,560 
12,820 
25,660 
38,470 
51,300 
64,120 
76,050 
70,510 
82,080 
84,640 
87,210 
80,770 


Deflections 


Inch. 

0. 
.0186 
.0402 
.0618 
.0834 
.1070 
.1422 
.  1718 
.2200 
.2870 
.3605 
.4303 


Sneoessive 
deflections. 


Inek. 

0. 
.0186 
.0216 

,  .0216 
.0216 
.0236 
.0352 
.0206 
.0482 
.0670 
.0735 
.0788 


Deflection 
_  sets. 


Inch. 

0. 

.0000 
.0018 
.0028 
.0045 
.0075 
.0223 


.2967 


Remarks. 


Initial  load. 


Load  released,  rail  reversed  in  position,  and  loaded  on  bead  at  the  middle. 


2,560 
5,180 
7,600 
10,260 
12,820 
15,300 
17,960 
20,520 
23,080 
25,650 
28,210 
30,780 
33,340 
35,910 
38,470 
41,040 
43,600 
46,170 
48,730 
51,800 


0. 
.0049 
.0107 
.0167 
.0219 
.0280 
.0340 
.0408 
.0476 
.0640 
.0608 
.0678 
.0770 
.0850 
.0951 
.1047 
.1135 
.1235 
.1385 
.1478 


0. 

.0049 
.0058 
.0060 
.0052 
.0061 
.0060 
.0068 
.0068 
.0064 
.0(168 
.0070 
.0002 
.0080 
.0101 
.0006 
.0088 
.0100 
.0150 
.0003 


0. 


.0050 


.0165 


.0475 


.0705 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  on  tbe  base  at  tbe  middle. 


2,560 
12,820 
25,650 
38,470 
51,300 
64,120 
76,960 
89,770 


0. 

.0195 
.0427 
.0665 
.0925 
.1231 
.1608 
.2350 


0. 

.0196 
.0232 
.0238 
.0260 
.0306 
.0377 
.0742 


0. 


.0017 
.0040 
.0076 
.0132 
.0225 
.0307 
.0918 


Initial  load. 


Test  discontinued. 


S58  STEEL   BAILS. 

"  No.  74. 

Eail  No.  30. 

Height  at  middle,  3".95. 

Ends  supported  22". I  apart.    Loaded  on  base  at  the  middle 

Ultimate  strength,  95,700  pounds;-  R =90,410  pounds  per  square 
inch. 

Fractured  with  permanent  deflection  hardly  appreciable. 

Appearance,  granular,  radiating  from  a  point  at  the  surface  of  the 
head. 

The  metal  to  a  depth  of  from  ".01  to  ".03  under  the  tread  of  the 
wheel  presented  a  sheared  appearance. 


No.  75. 
Rail  No.  30. 

Height  at  middle,  3".95. 

Ends  supported  22".l  apart.    Loaded  on  the  head  at  middle. 

There  was  a  fifteen-sixteenths  inch  drilled  hole  through  the  web,  4J 
inches  from  middle  of  specimen. 

At  100,000  pounds  pressure  a  crack  started  at  the  hole  in  the  web, 
extending  obliquely  three-eighths  inch. 

Ultimate  strength,  103,900  pounds;  R=98,160  pounds  per  square 
inch. 

Fractured  obliquely,  extending  the  crack  at  the  bolt  hole  in  the  web 
to  the  top  surface  of  the  head,  and  from  the  bolt  hole  obliquely  through 
the  base/  Appearance,  granular,  radiating  on  each  side  from  the  bolt 
hole. 
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Applied  loads. 


Total 


Poundi. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10.000 
20,000 
30.000 
40,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 

mooo 

20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Maximum 
fiber  stress 


Pounds. 

2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16.480 

18,540 

20,600 


Deflections. 


Inch. 

0. 

.0037 
.0072 
.0107 
.0142 
.0177 
.0210 
.0245 
.0280 
.0317 


Successive 
deflections. 


Inch. 

0. 

.0087 
.0035 
.0035 
.0035 
.0035 
.0033 
.0035 
.0035 
.0037 


Deflection 

sets. 


Inch. 
0. 


0012 


0027 


Remarks. 


Initial  load. 


Reversed  in  position  and  loaded  on  the  haae  at  the  middle. 


2,060 
10,300 
20,600 
30,900 
41. 210 
51, 510 
61, 810 
63,870 
65,930 
67,990 
70,050 
72, 110 
74. 170 
76,230. 
78,290 
80,350 
82, 410 


.1037 
.0296 
.0451 
.0603 
.0760 
.0951 
.1018 
.1072 
.1147 
.1226 
.1325 
.1429 
.1493 
.  1595 
.1697 
.1824 


0. 
.1037 
.0159 
.0155 
.0152 
.0157 
.0191 
.0067 
.0054 
.0075 
.0079 
.0099 
.0104 
.006-4 
.  0102 
.0102 
.0127 


0. 
.0003 
.0007 
.0013 
.0015 
.0025 
.0073 


Initial  load. 


.0294 


.0633 


Reversed  in  position  and  loaded  on  the  head  at  the  middle. 


2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 

0. 

.0037 

.0037 

.0073 

.0036 

.0110 

.0037 

.0147 

.0037 

.0187 

.0040 

.0227 

.0040 

.0265 

.0038 

.0302 

.0037 

.0340 

.0038 

0. 


.0020 


0056 


Initial  load. 


Reversed  in  position  and  loaded  on  the  base  at  the  middle. 


2,060 
10,300 
20,600 
30,900 
41,210 
51,510 
61, 810 
72, 110 
82,410 
84,470 
86,530 
88,590 
90,650 
92, 710 


0. 


.0134 
.0292 
.0447 
.0597 
.0751 
.0908 
.1072 
.1294 
.1375 
.1469 
.1600 
.1799 
.1902 


0. 

.6134 
.0158 
.0155 
.0150 
.0154 
.0157 
.0164 
.0222 
.0081 
.0094 
.0131 
.0199 
.0103 


0. 


.0002 
.0004 
.0007 
.0010 
.0018 
.0025 
.0044 
.0108 


.0558 


Initial  load. 


Reversed  in  position  and  loaded  on  the  head  at  the  middle. 


2,080 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 


0. 


.0037 

.0037 

.0078 

.0041 

.0119 

.0041 

.0159 

.0040 

.0200 

.0041 

.0240 

.0040 

.0282 

.0042 

.0325 

.0043 

.0365 

.0040 

0. 


.0028 


.0080 


Initial  load. 


Reversed  in  position  and  loaded  on  the  base  at  the  middle. 
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No.  66. 

Steel  Bail  No.  32. 

Section  of  new  rail,  branded  "A-B-S-89,  111.* 

Height,  4".50. 

Width  of  base,  4".18. 

Weight  per  yard,  65.02  pounds. 

Ends  supported  30"  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 
2,000 
8,000 
10,000 
14,000 
18,000 
20,000 
24,000 
28,000 
30,000 
10,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46.000 
48,000 
60,000 


Maximntn 
fiber  stress. 


Pound*. 

2,060 
6,180 
10,300 
14,420 
18,540 
20,600 
24,r20 
28,840 
30,900 
10,300 
30,900 
32,960 
35.020 
37,090 
39,150 
41,210 
43.270 
45, 330 
47,390 
49,450 
51, 510 


Deflections. 


Inch. 

0. 
.0076 
.0143 
.0210 
.0272 
.0302 
.0363 
.0425 
.0454 


.0447 
.0477 
.0507 
.0536 
.0564 
.0592 
.0622 
.0650 
.0679 
.0708 
.0737 


Successive 
deflections. 


Inch. 

0. 

.0076 
.0067 
.0067 
.0062 
.0030 
.0061 
.0062 
.0029 


.0007 
.0030 
.0030 
.0029 
.0028 
.0028 
.0030 
.0028 
.0029 
.0029 
.0029 


Deflection 
sets. 


Inch. 
0. 


.0002 


,0004 


Remarks. 


Initial  load. 


0006 


Rested  under  load  15  hours. 


0002 


0005 


Load  released,  rail  reversed  in  position,  and  loaded  on  tbe  head  at  the  middle. 


2,000 
6,000 
10,000 
14,000 
18,000 
20,000 
24,000 
28,000 
30,000 
34,000 
38,000 
40,000 
44,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 


2,060 

0. 

0. 

6,180 

.0067 

.0067 

10,300 

.0131 

.0064 

14,420 

.0196 

.0065 

18,540 

.0257 

.0061 

20,600 

.0285 

.0028 

24,720 

.0345 

.0060 

28,840 

.0405 

.0060 

30,900 

.0435 

.0030 

35,020 

.0492 

.0057 

39, 150  * 

.0550 

.0058 

41, 210 

.0577 

.0027 

45,330 

.0638 

.0061 

49,450 

.0696 

.0058 

51,  510 

.0726 

.0030 

53,570 

.0760 

.0034 

55,630 

.0790 

.0030 

57,690 

.0821 

.0031 

59,750 

.0854 

.0033 

61, 810 

.0887 

.0033 

63,870 

.0925 

.0038 

65,930 

.0962 

.0037 

67,990 

.1000 

.0038 

70,050 

.1037 

.0037 

72, 110 

.1085 

.0048 

74, 170 

.1135 

.0050 

76,230 

.1181 

.0046 

78,290 

.1238 

.0057 

80,350 

.1298 

.0060 

82,410 

.1397 

.0099 

84,470 

.1520 

.0123 

86,530 

.1732 

.0212 

88,590 

.1913 

.0181 

90,650 

.2145 

.0232 

92,710 

.2395 

.0250 

0. 


0. 


—.0002 


0. 


0. 


.0008 


Initial  load. 


£  =  22,460,000. 


0028       Elastic  limit 


.0085 


.0247 


.1068 
Rail  reversed  in  position  and  loaded  on  base  at  the  middle. 
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Applied  loads. 


Total. 

Pound*. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

16,000 

18,000 

20,000 

2,000 

4,000 

0,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
3%  000 
38,000 
40,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 


Maximum 
fiber  stress. 


Pounds. 

2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14, 420 

16,480 

f8, 540 

20,600 


Deflections 


Inch. 

0. 

.0047 
.0094 
.0135 
.0170 
.0223 
.0263 
.0311 
.0356 
.0404 


Successive 
deflections. 


Inch. 

0. 
.0017 
.0047 
.0041 
.0044 
.0044 
.0040 
.0048 
.0045 
.0048 


Deflection 
sets. 


Inch. 
0. 


Remarka. 


Initial  load* 


.0045 


0111 


Bail  reversed  in  position  and  loaded  on  head  at  tbe  middle. 


2,060 

4.120 

6,180 

8,240 

10,300 

12,360 

14, 420 

16,480 

18,  540 

20,600 


0. 

.0033 
.0067 
.0101 
.0134 
.0168 
.0200 
.0235 
.0266 
.0298 


0 

.0033 

.0034 

.0034 

.0033 

.0034 

.0032 

.0035 

.0031 

.0032 


0. 


0003 


0008 


Initial  load. 


Rail  reversed  in  position  and  loaded  on  base  at  the  middle. 


2,080 
10,300 
20,600 
22,660 
24,720 
26,780 
28,840 
30,900 
32,960 
36,020 
37,090 
39,150 
41,210 


0. 
.0141 
.0312 
.0349 
.0393 
.0442 
.0493 
.0543 
.0595 
.0644 
.0692 
.0749 
.0803 


.0141 
.0171 
.0037 
.0044 
.0049 
.0051 
.0050 
.0052 
.0049 
.0048 
.0057 
.0054 


0. 


.0005 
.0017 


0100 


0215 


Initial  load. 


Reversed  in  position  and  loaded  on  head  at  the  middle. 


2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 
.0036 
.0072 
.0106 
.0140 
.0172 
.0206 
.  0239 
.0272 
.0305 


0. 


.0036 
.0036 
.0034 
.0034 
.0032 
.0034 
.0033 
.0033 
.0033 


0. 


0009 


0017 


Initial  load. 


Reversed  in  position  and  loaded  on  base  at  the  middle. 


2,060 
10,300 
20,600 
30,960 
41, 210 
43, 270 
45,330 
47,390 
49, 450 
51, 510 
53.570 
55,630 
57,990 
59,750 
61,710 


0. 


.0136 

.0136 

.0298 

.0162 

.0453 

.0155 

.0619 

.0166 

.0668 

.0049 

.0713 

.0045 

.0774 

.0061 

.0835 

.0061 

.0899 

.0064 

.0969 

.0070 

.  1032 

.0063 

.1002 

.0060 

.1160 

.0068 

.1235 

.0075 

0. 
.0002 
.0005 
.0012 
.0032 


.0167 


.0355 


Initial  load. 


Reversed  in  position  and  loaded  on  head  at  the  middle. 
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Applied  loads. 


TotaL 


Pounds. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10.000 
20;  000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Maximum 
fiber  stress 


Pounds. 

2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16.480 

18,540 

20,600 


Deflections. 


Inch. 

0. 

.0037 
.0072 
.0107 
.0142 
.0177 
.0210 
.0245 
.0280 
.0317 


Successive    Deflection 
deflections.       sets. 


Inch. 

0. 

.0087 
.00.15 
.0035 
.0035 
.0035 
.0033 
.0035 
.0035 
.0037 


Inch. 
0. 


.0012 


.0027 


Remarks. 


Initial  load. 


Reversed  in  position  and  loaded  on  tbe  lA.se  at  the  middle. 


2.060 
10,300 
20,600 
30,000 
41,210 
51, 510 
61, 810 
63,870 
65,030 
67,990 
70,050 
72,110 
74. 170 
76,230. 
78,290 
80,350 
82, 410 


0. 
.1037 
.0296 
.0451 
.0603 
.0760 
.0951 
.1018 
.1072 
.1147 
.1226 
.1325 
.1429 
.1493 
.1595 
.1697 
.1824 


0. 
.1037 
.0159 
.0155 
.0152 
.0157 
.0191 
.0067 
.0054 
.0075 
.0079 
.0099 
.0104 
.0064 
.  0102 
.0102 
.0127 


0. 
.0003 
.0007 
.0013 
.0015 
.0025 
.0073 


Initial  load. 


0294 


0633 


Reversed  in  position  and  loaded  on  tbe  bead  at  tbe  middle. 


2,060 

4,120 

6,180 

8,240 

10, 300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 

.0037 
.0073 
.0110 
.0147 
.0187 
.0227 
.0265 
.0302 
.0340 


.0037 
.0036 
.0037 
.0037 
.0040 
.0040 
.0038 
.0037 
.0038 


0. 


.0020 


.0056 


Initial  load. 


Reversed  in  position  and  loaded  on  tbe  base  at  the  middle. 


2,060 
10,300 
20,600 
30,900 
41,210 
51, 510 
61, 810 
72, 110 
82,410 
84,470 
86,530 
88,590 
90,650 
92,710 


0. 


.0134 
.0292 
.0447 
.0597 
.0751 
.0908 
.1072 
.1294 
.1375 
.1469 
.1600 
.1799 
.1902 


0. 
.6134 

.0158 
.0155 
.0150 
.0154 
.0157 
.0164 
.0222 
.0081 
.0094 
.  0131 
.0199 
.0103 


0. 


.0002 
.0004 
.0007 
.0010 
.0018 
.0025 
.0044 
.0108 


.0558 


Initial  load. 


Reversed  in  position  and  loaded  on  tbe  head  at  the  middle* 


2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 
.0037 
.0078 
.0119 
.0159 
.0200 
.0240 
.0282 
.0325 
.0365 


0. 


.0037 
.0041 
.0041 
.0040 
.0041 
.0040 
.0042 
.0043 
.0040 


0. 


0028 


0080 


Initial  load. 


Reversed  in  position  and  loaded  on  the  base  at  the  middle. 
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Applied  loads. 


Total. 

Maximum 
fiber  a  trees. 

Pounds. 

PoundM. 

2,000 

2,060 

10,000 
20,000 

10,300 

20,600 

30,000 

30,900 

40,000 

41,  210 

50,000 

51,510 

60,000 

61,810 

70,000 

72,110 

80,000 

82, 410 

10,000 

10,300 

90,000 

92,710 

92,000 

94,780 

94,000 

96.840 

96,000 

98,1*00 

98,000 

100,960 

100,000 

103,020 

10,000 

10,300 

20,000 

20,600 

30,000 

30,900 

40,000 

41,210 

50,000 

51,510 

00,000 

61,810 

2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
10,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
38,000 
36,000 
40,000 
42,000 
44.000 
46,000 
48,000 

50,000 

48,000 
46,000 
52,O0q 
54,000 
56,000 
58,000 

60,000 


2,000 

4,000 

6,000 

8.000 

10,000 

12,  050 

14,000 

16,000 

18,000 


Deductions. 


Inch. 

0. 

.0135 
.0297 
.0456 
.0610 
.0765 
.0920 
.1080 
.1262 


.1492 
.1065 
.1932 
.2180 
.2470 
.2769 
.1350 
.1508 
.1660 
.1808 
.1958 
.2110 


Successive 
deflections. 


Inch. 

0. 

.0135 
.0162 
.0159 
.0154 
.0156 
.0155 
.0160 
.  0182 


.0230 
.0173 
.0267 
.0248 
.0290 
.0299 
— .  1419 
+.0158 
.0152 
.0148 
.0150 
.0152 


Deflection 
sets. 


Inch, 

0. 

.0002 
.0010 
.0014 
.0022 
.0025 
.0035 
.0048 
.0078 


Bern  arks. 


Initial  load. 


Rested  under  load  15  hour*. 


.1223 
.1222 
.1220 
.1218 
.  1218 
.1217 
.1218 


Reversed  in  position  and  loaded  on  the  head  at  the  middle. 


2,060 
4,120 
6,180 
8,240 
10,300 
12,360 
14,420 
16,480 
18,540 
20,600 
10,300 
18,540 
20,600 
22,660 
24,720 
26,780 
28,840 
30,900 
32,960 
35, 020 
87,090 
39,150 
41. 210 
39{  150 
37,090 
41, 210 
43,270 
45, 330 
47,390 
49,450 

51, 510 

49,450 
47,390 
53,570 
55,630 
57,690 
59,750 

61,810 


0. 


{ 


.0045 
.0087 
.  0132 
.0177 
.0220 
.0267 
.0317 
.0362 
.0417 
.0263 
.0388 
.0423 
.0457 
.0510 
.0563 
.0617 
.0674 
.0736 
.0792 
.0852 
.0915 
.0980 
.0962 
.0935 
.1003 
.1062 
.1116 
.1187 
.1267 
.1342 
.1367 
.1348 
.1320 
.1433 
.1508 
.1586 
.1698 
.1762 
.1820 


+. 


+• 


0045 
0042 
0045 
0045 
0043 
0047 
0050 
0045 
0055 
0154 
0125 
0035 
0034 
0053 
0053 
0054 
0057 
0062 
0056 
0060 
0063 
0065 
0018 
0027 
00f>8 
0059 
0054 
0071 
0080 
0075 
0025 
0019 
0028 
0113 
0075 
0078 
0112 
0064 
0058 


Initial  load. 


.0047 


.0131 
.  0131 
.0131 


.0232 


•  0H88 
.0397 
.0398 


.0626 
.0635 
.0633 


0925 


After  5  minutes. 


Immediate  deflection. 
Alter  5  minutes. 


Reversed  in  position  and  loaded  on  the  base  at  the  middle. 


2,060 

4,120 

6,180 

8,240 

10, 300 

12,360 

14, 420 

16,480 

18,540 


0. 


0. 


Initial  load. 


.0039 

.0039 

.0074 

.0035 

.0109 

.0035 

.0144 

.0035 

.0177 

.0033 

.0213 

.0036 

.0249 

.0036 

.0282 

.0033 

0011 
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Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflectien 
sets. 

Remarks. 

TotoL 

Pounds. 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,006 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 

100,000 
80,000 
80,000 
90,000 
90,000 

100,000 

2,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100,000 

2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 

Maximum 
fiber  stress. 

Pounds. 
20,600 
22,660 
24,720 
26,780 
28.840 
30,900 
32,960 
35,020 
87.090 
39,150 
41,  210 
43  270 
45,330 
47,390 
49,450 
51,510 
53,570 
55,630 
57,690 
59,750 
61, 810 
63,870 
65,930 
67,990 
70,050 
72,110 
74, 170 
76,230 
78,290 
80,350 
82. 410 
84,470 
86,530 
88,590 
90,650 
92,710 
94,780 
96,840 
98,890 
100.960 
103,020 
82, 410 
82, 410 
92,710 
92,710 

103,020 

Rev 

f         2,060 
10,300  ' 
20,600 
30,900 
41.210 
51,510 
61. 810 
72,110 
82,410 
92.710 
108,020 

Rev 

2,060 
10. 300 
20,600 
30,900 
41, 210 
51, 510 
61, 810 
72, 110 
82, 410 
92,710 
103,020 

Revei 

Inch. 
.0318 
.0352 
.0387 
.0422 
.0457 
.0493 
.0530 
.0562 
.0597 
.0633 
.0671 
.0708 
.0743 
.0783 
.0821 
.0862 
.0906 
.0946 
.0986 
. 1026  „ 
.1071 
.1126 
.1168 
.1215 
.1265 
.1318 
.1384 
.1434 
.1488 
.1545 
.1617 
.1692 
.1756 
.1828 
.1895 
.1987 
.2111 
.2188 
.2297 
.2435 
.2632 
.2302 
.2299 
.2459 
.2464 
C       . 2675 
<       .2725 
t       .2760 

ersed  in  posl 

0. 

.0177 
.0420 
.0676 
.0987 
.1350 
.1808 
.2380 
.2900 
.3799 
.4975 

ersed  in  posi 

0. 

.0171 
.0402 
.0645 
.0930 
.1267 
.1677 
.2188 
.2815 
.3008 
.4645 

•sed  in  posit i 

Inch. 
.0036 
.0034 
.0035 
.0035 
.6035 
.0036 
.0037 
.  0032 
.0035 
.0036 
.  0038 
.0037 
.0035 
.0040 
.0038 
.0041 
.0044 
.0040 
.0040 
.0040 
.0045 
.0055 
.0042 
.0047 
.0050 
.0053 
.0066 
.0050 
.0054 
.0057 
.0072 
.0075 
.0064 
.0072 
.0067 
.0092 
.0124 
.0077 
.0109 
.0138 
.0197 
— .  0330 
—.0003 
-f.0160 
.0005 
.0211 
.0005 
.0035 

tion  Mid  loai 

0. 

.0177 
.0243 
.0256 
.0311 
.0363 
.0458 
.0572 
.0520 
.0899 
.1176 

ition  and  loa- 

0. 

.0171 
.0231 
.  0243 
.6285 
.0337 
.0410 
.0511 
.0627 
.0703 
.  1037 

on  and  loadc 

Inch. 
.0027 

• 

Immediate  deflection. 
After  5  minute*. 
After  65  minutes. 

sad  at  tbe  middle. 

Initial  load. 

use  at  the  middle. 
Initial  load. 

* 
id  at  the  middle. 

.0050 

.0081 

.0125 

• 

.0186 

.0284 

.0428 

.0641 

.1107 
.1112 
.1112 
.1117 
.1121 

.  1245 

led  on  tbe  In 

0. 

.0046 
.0123 
.0230 
.0390 
.0600 
.0905 
.    .1327 
.1695 
.2430 
.3422 

ded  on  the  bi 

0. 

.0042 
.0113 
.0202 
.0335 
.0518 
.0776 
.1135 
.1605 
.2241 
.3105 

»d  on  the  hoa 
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Applied  load*. 

Deflections. 

Successive 
deflections. 

Deflection 
•eta. 

Remarks. 

Total. 

Maximum 

fiber  stress. 

* 

Pounds. 

Pounds. 

Inch, 

Inch. 

Inch. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0163 

.0163 

.0035 

20,000 

20,600 

.0385 

.0222 

.0098 

30,000 

30,900 

.0634 

.0249 

.0190 

40,000 

41,210 

•  UW9 

.0271 

.0311 

50,000 

61,510 

.1235 

.0330 

.0488 

00,000 

61, 810 

.1628 

.0393 

.0727 

70,000 

72, 110 

.2138 

.0510 

.1088 

80,000 

82,410 

.2752 

.0614 

.1545 

90,000 

92,710 

.3545 

.0793 

.2177 

100,000 

103,020              .4595              .1050              .3055 

Reversed  in  position  and  loaded  on  the  base  at  the  middle* 

2,000 

2,060 

O.9 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0169 

.0169 

.0037 

20.000 

20,600 

.0392 

.0223 

.0103 

30,000 

30,900 

.0633 

.0241 

.0188 

40,000 

41, 210 

.0905 

.0272 

.0304 

50,000 

51, 510 

.1232 

.0327 

.0480 

00.000 

61, 810 

.1619 

.0387 

.0715 

70,000 

72,110 

.2102 

.0483 

.1046 

80,000 

82,410 

.2687 

.0585 

.1484 

90,000 

92,710 

.3482 

.0795 

.2113 

100,000 

103,020 

.4452 

.0970 

.2914 

Load  of  100,000  pounds  applied  twenty  times,  ten  times  each  to  head  and  base.    The  load 
was  sustained  one-naif  minute  each  time  applied. 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,000 

2,000 

0. 

0. 

0.             Initial  load. 

10.000 

10,300 

.0171 

.0171 

.0037 

20,000 

20,600 

.0391 

.0220 

.0093 

30,000 

30,900 

.0632 

.0241 

.0182 

40.000 

41,210 

.0900 

.0268 

.0295 

50,000 

51,510 

.1208 

.0308 

.0450 

60,000 

61, 810 

.1586 

.0378 

.0675 

70,000 

72,110 

.2050 

.0464 

•  OvvU 

80,000 

82,410 

.2590 

.0540 

.1372 

90,000 

92,710 

.3407 

.0817 

.2024 

100,000 

103,020 

.4410 

.1003 

.2865 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0163 

.0163 

.0033 

20,000 

20,600 

.0385 

.0223 

.0091 

30,000 

30,900 

.0626 

.0240 

.0168 

40,000 

41,210 

.0810 

.0185 

.0213 

50.000 

51, 5ia 

.1141 

.0331 

.0390 

80,000 

61,810 

.1536 

.0395 

.0626 

70,000 

72,110 

.2020 

.0484 

.0965 

80,000 

82.410 

.2603 

.0583 

.1383 

90,000 

92,710 

.3370 

.0767 

.1988 

100,000 

103,020 

.4379 

.1009 

.2818 

- 

Rail  rested  3  months  27  days,  then  test  resumed,  loading  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0132 

.0132 

.0002 

20,000 

20,600 

.0291 

.0159 

.0003 

30,000 

30,900 

.0450 

.0159  • 

.0007 

40,000 

41,210 

.0620 

.0170 

.0023 

50,000 

51,510 

.0812 

.0192 

.0066 

60.000 

61,810 

.1047 

.0235 

.0150 

70.000 

72, 110 

.1370 

.0323 

.0328 

80,000 

82,410 

.1660 

.0290 

.0455 

90,000 

92,710 

.2378 

.0718 

.1010 

100,000 

103,020 

.3426 

.1048 

.1874 

Rail  reversed  and  loaded  on  the  base  at  the  middle 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0155 

.0155 

.0023 

20,000 

20,600 

.0358 

.0203 

.0072 

30,000 

30,900 

.0585 

.0227 

.0139 

40,000 

41,210 

.0832 

.0247 

.0225 

50,000 

51, 510 

.1113 

.0281 

.0343 

Micrometer  disturbed. 

100,000 

103.  020 

Rail  reversed  and  loaded  on  the  head  at  the  middle. 
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i 


Applied  loads. 

Successive 
deflections. 

Deflection 
sets. 

Total. 

Maximum 

Deflections. 

Remarks. 

liber  stress. 

Pounds. 

Pound*. 

Inch. 

Inch. 

Inch. 

- 

2,000 

2.060 

0. 

0. 

0* 

Initial  load. 

10,000 

10,300 

.0162 

.0162 

.0027 

20,000 

20,600 

.0367 

.0205 

%0078 

30,000 

30,900 

.0592 

.0225 

.0140 

40,000 

41, 210 

.0840 

.0248 

.0229 

50,000 

51,510 

.1123 

.0283 

.0353 

60,000 

61, 810 

.1448 

.0325 

.0519 

70,000 

72,110 

.1837 

.0389 

.0755 

80,000 

82,410 

.2300 

.0463 

.1066 

90,000 

92,710 

.2898 

.0598 

.1504 

100,000 

103,020 

.3*770              .0872'             .2206 

. 

Loaded  with  100,000  pounds  ten  times  each  on  base  and  head,  reversing  the  rail  between  each 
loading.    The  laat  load:  was  applied  to  the  head. 

Rail  reversed  and  loaded  on  the  baae  at  the  middle.                                                                 ' 

2.000 

2,000 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0163 

.0163 

.0032 

20,000 

20,600 

.0377 

.0214 

.0090 

30,000 

30,900 

.0616 

.0239 

.0179 

40,000 

41,  210 

.0888 

.0272 

.0277 

50,000 

51, 510 

.1197 

.0309 

.0427 

60,000 

61, 810 

.1563 

.0366 

.0646 

70,000 

72,110 

.2038 

.0475 

.0958 

80,000 

82.410 

.2625 

.0587 

.1375 

i 

90,000 

92, 710 

.3340 

.0715 

.1940 

100,000 

103,020 

.4258 

.0918 

.2695 

Bail  reversed  and  loaded  on  the  bead  at  the  middle 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10.000 

10,300 

.0172 

.0172 

.0043 

20,000 

20.600 

.0390 

.0218 

.0095 

30.000 

30,900 

.0575 

.0185 

.0177 

40,000 

41,210 

.0896 

.0321 

.0285 

50.000 

51,510 

.1208 

.0312 

.0436 

60.000 

61, 810 

.1580 

.0372 

.0648 

70.000 

72, 110 

.  2033* 

.0453 

.0949 

80,000 

82,410 

.2602 

.0560 

.1360 

90,000 

92,710 

.3309 

.0707 

.1947 

100,000 

103,020 

.4187 

.0878 

.2620 

Loaded  with  100.000  wounds  ten  times  each  on  base  and  head,  reversing  the  rail  between 
each  loading.    The  laat  load  wan  applied  to  the  head. 
The  rail  was  perceptibly  warmed  by  the  repeated  loading. 
Bail  now  reversed  and  loaded  on  the  base  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0166 

.0166 

.0039 

20,000 

20,000 

.0380 

.0214 

.0093 

- 

30,000 

30,900 

.0618 

.0238 

.0175 

40,000 

41, 210 

.0690 

.0272 

.  028*3 

• 

50,000 

51,510 

.  1217 

.0327 

.0450 

Bested  under  10,000  pounds  14  hours. 

60,000 

61, 810 

.1458 

.0241 

.  0553 

70,000 

72,  110 

.1965 

.0507 

.0890 

80,000 

82, 410 

.2572 

.0607 

.1338 

90,000 

92, 710 

.3316 

.0744 

.1922 

100,000 

103,020 

.4255 

.0939 

.2695 

Bail  reversed  and  loaded  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0160 

.0160 

.0035 

20,000 

20,600 

.0372 

.0212 

.0087 

30,000 

30,900 

.0615 

.0243 

.0171' 

40,000 

41, 210 

.0873 

.0258 

.  0270 

50,000 

51,510 

.  119M 

.0320 

.0427 

60.000 

61,  810 

.1555 

.  03G2 

.0631 

70,000 

72,110 

.2081 

.0526 

.0921 

80,000 

82,  410 

.2575 

.0404 

.1335 

90.000 

92, 710 

.8288 

.0713 

.1987 

100,000 

103, 020 

.4230 

.0942 

.2062 

Rail  reversed  and  loaded  with  80,000  pounds  on  the  base  at  the 
middle  for  the  purpose  of  straightening  the  head. 

Transverse  test  discontinued  and  tensile  specimen  taken  from  the 
head. 
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No.  67. 

* 

Steel  Rail  No,  34. 

Branded  "  W.  I.  Co.  Steel,  82." 

Height,  4".41;  width  of  base,  4".49j  weight  per  yard,  64.66  pounds. 

Supported  at  ends  54"  apart. 

Loaded  on  head  at  the  middle. 


2,000 
4,000 
ft,  000 
8.000 

10,000 
4,000 
0,000 
8.000 

10,000 


2,000 

4,000 

6,000 

8,000. 

10,000 

10,000 

4,000 

0,000 

8.000 

10,000 


2,000 
4.000 
6.  000 
8.  000 

10.000 
4,  000 
6.000 
8,000 

10,000 


2,000 

4, 000 

6, 000 

8,000 

10.  000 

12,000 

14,000 

16,000 

18,000 

20,000 


Applied  loads. 

Deflections. 

Total. 

Maximum 
fiber  strew*. 

Pounds. 

Pound*. 

Inch. 

2,000 

3.700 

0. 

4,000 

7,400 

.0157 

0.000 

11,100 

.0315 

8,000 

14, 800 

.0477 

10,000 

18. 500 

.  0035 

4,000 

7,400 

.0103 

6,000 

11,100 

.0321 

8,000 

14.  800 

.  0481 

10,000 

18,500 

.0636 

Successive 
deflections. 


Ineh. 
0. 

.0157 
.0158 
.0162 
.0158 
— .  0472 
+.  0158 
.0160 
.0155 


Deflection 
sets. 


Inch. 
.0 


Remarks. 


Initial  load. 


.0007 


.0009 


Reversed  and  loaded  on  base. 


3,700 
7,400 
11,100 
14.800 
18,500 
7,400 
11,100 
14, 800 
18,500 


.0166 
.0327 
.0488 
.0650 
.0177 
.  0 135 
.0493 
.0653 


0. 
.0166 
.0161 
.0161 
.0162 
— . 0473 
+.  0158 
.0158 
.0160 


Initial  load. 


.0015 


.0012 


Distance  between  end  supports  reduced  to  42  ".    Loaded  on  the  head. 


2,880 

5,750 

8.630 

11.510 

14,  300 

14,  390 

5,  750 

8,630 

11,510 

14,390 


2.880 

5.  750 

8,  630 

11.510 

14.300 

5.  750 

8, 630 

11,510 

14,  390 


.0085 
,0167 
.0243 
.0322 
.  0331 
.0096 
.0175 
.0250 
.0331 


0. 
.0085 
.0082 
.0076 
.0079 
.0009 
— .0235 
+.0079 
.0075 
.0081 


.0008 
.0015 


0015 


Initial  load. 


Reversed  and  loaded  on  base. 


0. 


.0090 
.0173 
.  0255 
.  0335 
.0102 
.0177 
.  0258 
.0330 


0. 

.0090 
.  0083 
.00*2 
.00*0 
— . 0233 
+.0075 
.0081 
.0078 


Initial  load. 


0020 


.0020 


Distance  between  end  supports  reduced  to  30".    Loaded  on  the  head. 


2, 050 

4,110 

6,160 

8,220 

10,270 

12, 330 

14,380 

16,440 

18, 490 

20.550 


0. 


.0037 

.0037 

.0070 

.     . 0033 

.0102 

.  0032 

.  0135 

.0033 

.0168 

.  0033 

.0200 

.  0032 

.  0232 

.0032 

.  0265 

.  0033 

.0295 

.0030 

0004 


Initial  load. 


0006 


Reversed  and  loaded  on  base. 


v7To.  Sv. 

&r ancle*  "JTI  Co.  tft&el  SZs 


V 
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Applied  loads. 


Total. 


Pound*. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
22,000 
30,000 
40,000 
42,000 
44,000 
46,000 
4$  000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


76,000 


Maxim  am 
fiber  stress. 


Deflections. 


Pounds. 

2,050 

4,110 

6,160 

8,220 

10,270 

12,330 

14,380 

16,440 

18,400 

20,550 


2,050 
10.270 
20,550 
22,600 
30,820 
41,100 
43,150 
45, 210 
47,260 
49,320 
51,380 
53,430 
65,480 
57,540 
59,590 
61,650 
63,700 
65,760 
67,810 
69,870 
71, 920 
73,980 
76,030 
78,090 
80,140 
82,200 


78,090 


Inehu. 
0. 

.0040 
.0075 
.0105 
.0136 
.0168 
.0200 
.  0234 
.0267 
.0299 


Successive 
deflections. 


Inch. 

0. 
.0040 
.0035 
.0030 
.0031 
.0032 
.0032 
.0034 
.0033 
.0032 


Deflection 
sets. 


Inch. 
0. 


Remarks. 


Initial  load. 


.0002 


0006 


Reversed  and  loaded  on  head. 


0. 

.0133 
.0297 
.0330 
.0453 
.0618 
.0650 
.0685 
.0722 
.0762 
.08u5 
.0850 
.0911 
.1006 
.1180 
.1790 
.2435 
.2946 
.3557 
.4245 
.4930 
.58 
.67 
.78 
.90 
1.08 


0. 
.0133 
.0164 
.0033 

0. 
.0000 
.0007 

.0123 
.0166 
.0032 

.0005 
.0017  j 

.0035 

.0037 

.0040 

.0043 
.0045 

.0048 

.0061 

.0095 

.0174 

.0610 
.0645 
.0511 

.0864 

.0611 

.0688 

.0685 
.0870 

.3795 

.09 

.11 

.12 

.18 

Initial  load. 


K— 21,560,000. 
Elastic  limit. 


Reversed  and  loaded  on  base. 

Rail  fractured. 


Granular  appearance,  radiating  from  lower  side  of  the  head. 

The  metal  from  the  surface  of  the  head  to  a  depth  of  about  ".05  pre- 
sented a  smooth  surface  at  the  fracture,  having  the  appearance  of  a 
sheared  fracture. 
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No.  68. 

Test  op  another  piece  op  Bail  No.  34. 

Ends  supported  54"  apart. 
Loaded  at  the  middle  on  the  base. 


Applied  loads. 


Total. 


Found  t. 

2,000 

4.1*00 

0,000 

8,000 

10,000 

12,000 

14,000 

10,000 

18,000 

20,000 

22, 000 

24,000 

26,000 

28,000 

30.000 

32,000 

33,400 


Maximum 
fiber  straw, 


'Deflections. 


Pounds. 
3,700 
7.400 
11,100 
14.800 
18.500 
22, 200 
25.890 
20,500 
33,290 
36,090 
40,690 
44.390 
48, 090 
51,790 
55,490 
59,190 
61, 770 


Inch. 

0. 
.0188 
.  0370 
.0530 
.0722 
.0895 
.1002 
.1225 
.  1392 
.1563 
.  1743 
.1975 
.  2320 
.2867 
.3820 
.56 


Successive 
deflections. 


Inch. 
0. 

.0188 
.  0182 
.0180 
.0172 
.0173 
.0167 
.0163 
.0167 
.0171 
.0180 
.  0232 
.  0315 
.0547 
.0953 
.178 


Deflection 
sets. 


Inch. 


0. 


Remarks. 


Initial  load. 


.0020 


.0067 


.1578 


Ultimate  strength. 


Granular  fracture;  the  metal  at  the  worn  surface  of  the  head,  for  a 
depth  of  about  ".05,  had  a  smooth,  sheared  appearance. 
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No.  92 


&% 


Bail  No.  34. 

Top  surface  of  head  planed  off,  and  corners  rounded  with  -&"  radius. 

Height,  4".20. 

Width  of  base,  4".50. 

Ends  supported  30"  apart.  \ 

Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.00Q 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
89,500 


Maximum 
fiber  strew 


Pounds. 
2,220 
4,440 
6,660 
8,880 
11,000 
13,830 
15,550 
17,770 
19,900 
22,210 
24,430 
26,650 
28,680 
31,100 
33,320 
35,540 
37,760 
39,980 
42,200 
44,430 
46,650 
48,870 
51,090 
53,310 
55,530 
67,750 
50, 970 
■  62,200 
64,420 
66,640 
68,860 
71,080 
73,300 
75,520 
77,740 
79,970 
82,190 
84,410 
86,630 
88,850 
99,400 


Deflection* 


Inches. 

0. 

.0042 
.0082 
.0120 
.0157 
.0193 
.0230 
.0265 
.0302 
.0337 
.0377 
.0414 
.0450 
.0488 
.0528 
.0568 
.0610 
.0655 
.0703 
.0767 
.0850 
.0936 
.1115 
.1413 
.17 
.26 
.29 
.35 
.44 
.61 
.61 
.71 
.82 
.94 

1.08 

1.29 

1.49 

1.80 

2.17 

2.64 


Successive 
deflections. 


Inch. 

0. 

.0042 
.0040 
.0038 
.0037 
.0036 
.0037 
.0085 
.0037 
.0035 
.0040 
.0037 
.0036 
.0038 
.0040 
.0040 
.0042 
.0045 
.0048 
.0064 
.0083 
.0086 
.0179 
.0298 
.0287 
.09 
.03 
.08 
.09* 
.07 
.10 
.10 
.11 
.12 
.14 
.21 
.20 
.31 
.37 
.47 


Deflection 
sets. 


Inch. 
0. 


.0005 


.0009 


0026 


0092 


0598 


Remarks. 


Initial  load. 


E=21,710,000. 
Elastic  limit. 

Scale  starts  from  base. 


Ultimate  strength. 


Deflections  continued  bending  the  rail  through  37°  without  fracture. 
H.  Ex.  161 24 


370  STEEL    RAILS. 

-  No.  93. 
Rail  No.  34 

Longer  end  of  specimen  No.  92. 

Ends  supported  17".l  apart. 

Loaded  on  head  at  the  middle;  168,000  pounds  applied,  which  bent 
the  rail  through  50  degrees  without  fracture.  B  =  106,350  pounds  per 
square  inch. 

No.  69. 

Piece  of  Rail  No.  34. 

Distance  between  end  bearings,  30  inches. 
Loaded  on  the  base  at  the  middle. 
Height  of  rail  at  middle  bearing,  4".41. 

Ultimate  strength,  63,900  pounds;  R  =  65,660  pounds  per  square 
inch. 
Granular  fracture,  sheared  appearance  ".05  deep  at  surface  of  head. 
Sharp  snapping  sounds  were  heard  when  load  reached  61,000  pounds. 
Permanent  deflection  before  rupture,  inappreciable. 

No.  70. 
Piece  of  Rail  No.  34. 

Distance  between  end  supports,  30  inches. 

Loaded  on  the  head  at  the  middle. 

Height  of  rail  at  middle  beariug,  4".41. 

Ultimate  strength,  99,800  pounds;  R  •==  102,550  pounds  per  square 
inch. 

Deflections  continued  after  passing  the  maximum  load  until  the  rail 
was  bent  an  angle  of  40  degrees. 

Rail  not  fractured. 
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No.  71. 

Piece  op  Rail  No.  34,  about  20  Inches  Long. 

There  were  granular  fractures  at  each  end  of  this  piece  where  frac- 
ture had  been  caused  by  bending,  .the  head  being  on  the  tension  side 
of  the  bend. 

The  end  fractures  occurred  without  appreciable  permanent  deflection 
preceding  rupture. 

In  the  present  tests  the  loads  were  applied  on  the  head,  with  the  end 
bearings  17"  apart. 

Ultimate  strength,  162,000  pounds;  E  =  94,330  pounds  per  square 
inch. 

After  passing  the  maximum  stress  loads  were  continued,  increasing 
the  deflection  of  the  rail.  When  the  rail  had  been  bent  through  an 
angle  of  about  25  degrees,  a  crack  was  started  at  the  edge  of  the  outer 
flange  of  the  base,  at  a  place  where  a  spike  in  the  tie  had  worn  a  notch 
in  the  flange. 

The  metal  had  been  worn  away  until  this  notch  caused  by  the  abra- 
sive action  of  the  spike  was  ".10  deep.  This  place  came  at  the  middle 
of  the  span  between  the  end  bearings. 

The  crack  in  the  flange  gradually  extended  to  a  depth  of  $"  as  the 
deflection  of  the  rail  increased,  presenting  an  oblique  sheared  surface 
in  appearance. 

When  the  rail  had  reached  the  maximum  deflection,  and  had  been 
bent  through  an  angle  of  30  degrees,  the  balance  of  thdrail  parted  with 
a  granular  fracture,  radiating  from  the  notched  flange. 

At  the  worn  surface  of  the  top  of  the  head  the  metal  from  ".02  to 
".05  deep  had  a  serrated  sheared  appearance,  with  inclined  lines  be- 
tween layers  of  metal  which  had  flowed  in  an  outward  direction  under 
the  wheel  pressures. 


372  STEEL   BAILS. 

No.  72. 

Bail  No.  34. 

One  end  from  test  No.  67. 

Head  planed  off,  reducing  height  to  4".25,  for  the  purpose  of  remov- 
ing the  metal  immediately  affected"  by  the  cold  flow  caused  by  the 
wheel  pressures  when  in  service. 

Supported  at  ends  30"  apart*. 

Loaded  at  the  middle  on  the  base. 

Ultimate  strength,  54,900  pounds. 


Appearance,  granular;  the  «r-^ — >  corners  a  a  showed  metal  which 
had  flowed  under  the  wheel  pressures. 


No.  72a. 

4 

One  end  of  fractured  section  No.  72.  . 

Corners  at  a  a  rounded  in  the  planer  and  tested  with  end  bearings 
1.7".  1  apart. 
Loaded  on  the  base  at  the  middle. 
Ultimate  straigth,  152,000  pounds. 
The  rail  was  bent  through  an  angle  of  40  degrees  without  fracture. 


No.  726. 

Head  of  the  rail  of  other  fractured  end  cut  off,  corners  rounded  at 
a  a,  and  bent  60  degrees  without  fracture.  The  upper  side  of  head  was 
on  the  convex  side  of  the  bend. 
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No.  73. 

Piece  op  Rail  No.  34. 

Distance  between  end  bearings,  22".l  inches.  Loaded  on  bead  at  tbe 
middle. 

Ultimate  strength,  122,100  pounds;  R=92,420  ponnds  per  square 
inch. 

Rail  bent  38  degrees  without  fracture. 

The  head  was  partly  overturned  by  the  pressure  during  the  test, 
and  the  web  and  flanges  badly  distorted. 

No.  73a. 

Head  op  Rail  No.  34. 

Bent  transversely  with  top  surface  of  head  on  the  tension  side. 
Fractured  in  a  brittle  manner  with  a  granular  appearance;  the  metal 
next  the  top  surface  showed  an  oblique  sheared  appearance. 
Piece  bent  through  about  5  degrees  before  rupture. 

No.  73&. 

Head  op  Rail  No.  34. 

Annealed  a*  a  high  scaling  heat  before  testing. 
Bent  transversely  with  the  top  surface  of  the  head  on  the  tension 
side  of  the  bend. 
.  Bent  through  58  degrees  without  rupture. 
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No.  76. 
Piece  of  Rail  No.  34. 

Height  at  middle,  4".41. 

Supported  at  ends  17".l  apart. 

Loaded  on  base  at  the  middle. 

Ultimate  strength,  93,580  pounds;  B  =  54,810  pounds  per  square 
inch. 

Granular  fracture,  radiating  from  a  zone  at  the  top  of  the  head  where 
the  metal  to  a  depth  of  about  ".04  to  ".06  showed  a  smooth  sheared  ap- 
pearance. 

The  fracture  occurred  suddenly  with  slight  permanent  deflection,  the 
fracture  extending  through  the  metal  of  the  head  and  the  web.  The 
base  of  the  rail  was  not  fractured. 

No.  77. 
Piece  of  Rail  No.  34. 

Height  at  middle,  4".41. 

Supported  at  ends  22".l  apart. 

Loaded  on  base  at  the  middle. 

This  test  is  made  at  a  distance  of  15"  from  test  No.  73,  measuring* 
from  center  to  center  of  plunger  at  middle  of  span. 

Ultimate  strength,  78,100  pounds;  R  =  59,120  pounds  per  square 
inch. 

Granular  fracture,  with  metal  ".04  to  ".06  in  depth  ffoin  the  top  of- 
the  head,  displaying  a  smooth  sheared  appearance.    The  rail  fractured 
with  slight  permanent  deflection. 
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No.  88. 

Bail  No.  35. 

Branded  "C.  B.  M.  Co.,  12,  75." 
Height,  3".66. 
Width  of  base,  3".74. 
Weight  per  yard,  48.71  pounds. 
Ends  supported  30"  apart. 
Loaded  on  base  at  the  middle. 

One  end  of  this  piece  of  rail  was  battered  down  and  showed  an  irreg- 
ular fracture. 


Applied  load*. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks. 

0 
Total 

Mas  imam 
fiber  stress. 

Pounds. 

2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30.000 
32,000 
34,000 
36.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
50,800 

Pounda. 
3,270 
6,530 
9,800 
13,060 
16,330 
19.590 
22,860 
26,120 
*  29,  390 
32,650 
35,920 
39,180 
42.450 
45,710 
48,980 
52. 240 
55, 510 
58,770 
62,040 
65,310 
68,570 
71, 840 
75,100 
78, 370 
81,030 
82,940 

Inch. 

0. 

.0082 
.0162 
.0227 
.0288 
.0345 
.0404 
.0462 
.0525 
.0578 
.0640 
.0702 
.0766 
.0835 
.0915 
.1007 
.1108 
.12 
.13 
.15 
.19 
.24 
.30 
.37 
.44 

Inch. 

.0085 

.0080 

.0065 

.0001 

.0057 

.0059 

.0058 

.0063 

.0053 

.0062 

.0062 

.0064 

.0069 

.0080 

.0092 

.0101 

.0092 

.01 

.02 

.04 

.05 

.06 

.07 

.07 

Inch. 
0.    . 

Initial  load. 

E=20,8C0,000. 
Elastic  limit. 

Ultimate  strength. 

.0002 

.0013 

.0070 

.0151 

Granular  appearance,  radiating  from  metal  having  a  sheared  appear- 
ance, where  flow  has  occurred  under  the  wheel  pressures,  at  the  outside 
of  the  head. 


No.  90. 

Bail  No.  35. 

Height,  3".66. 
Width  of  base,  3".67. 
Ends  supported,  17".l  apart. 
Loaded  on  head  at  the  middle. 

Ultimate  strength,  126,800  pounds;  E=118,010  pounds  per  square 
inch. 
Bent  through  an  angle  of  42  degrees  without  fracture. 
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Ho.  86. 

Steel  Bail  No.  36. 

Branded  "  Wilson  Oammel  Cos.  Steel,  Sec.  -7V,  Dronfield." 

Height,  3".97. 

Width  of  base,  3".74. 

Weight  per  yard,  60.69  pounds. 

Ends  supported  30"  apart.    Loaded  on  base  at  the  middle. 


Applied  loads. 

v- 


Total. 


Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
100,000 
100,200 


Maximum 
fiber  stress. 


Pounds. 
2,600 
5, 


7 
10 
12 
15 
18 
20 
28 
25 
28 
31 


33,780 


36 
38 
41 
44 
46, 
40 
51 
54 
67 
69 
62 
64 
67 
70 


75 

77 

80, 

83 

85 

88 

90 

93 

96 

98 

101 

103 

106 

109 

111 

114 

116 

129 

141 


200 
800 
390 
990 
590 
190 
790 
390 
990 
580 
180 


380 
980 
580 
170 
770 
370 
970 
570 
170 
770 
360 
960 
560 
160 


72,760 


360 
960 
550 
150 
750 
350 
950 
550 
150 
740 
340 
940 
540 
140 
740 
340 
930 
930 
880 


Deflections, 


Inches. 

0. 
.0052 
.0100 
.0142 
.0185 
.0228 
.0269 
.0310 
.0350 
.0391 
.0431 
.0470 
.0510 
.0548 
.0587 
.0630 
.0670 
.0708 
.0748 
.0788 
.0835 
.0874 
.0920 
.0966 
.1017 
.1070 
.1128 
.1193 
.13 
.14 
.15 
.16 
.17 
.18 
.20 
.23 
.27 

-.31 
.36 
.40 
.45 
.51 
.56 
.64 
.69 

1.14 


Successive 
deflections. 


Inch. 

0. 

.0052 
.0048 
.0042 
.0043 
.0043 
.0041 
.0041 
.0040 
.0041 
.0040 
.0039 
.0040 
.0038 
.0039 
.0043 
.0040 
.0038 
.0040 
.0040 
.0047 
.0039 
.0046 
.0046 
.0051 
.0053 
.0058 
.0065 
.0107 
.01 
.01 
.01 
.01 
.01 
.02 
.03 
.04 
.04 
.05 
.04 
.05 
.06 
.05 
.08 
.05 
.45 


Deflection 
sets. 


Inch. 
0. 


,0002 


0005 


0010 


0021 


Remarks. 


Initial  load. 


£  =  22,840,000. 


Elastic  limit. 


,0059 
6i30 


Ultimate  strength. 


Granular  fracture,  radiating  from  a  point  on  the  top  of  the  rail 
where  the  metal  had  flowed  slightly  under  the  wheel  pressures. 
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No.  87. 

Steel  Kail  No.  37. 

Branded  "Wilson  Oammel  Cos.  Steel,  Sec.  -fa  Dronfield.,) 

Height,  3".97. 

Width  of  base,  3".72. 

Weight  per  yard,  60.62  pounds. 

Ends  supported  30"  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Pound*. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32;  000 
34,000 
36,000 
,  23,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,900 


fiber  stress 


Pound*. 
2,600 
5,200 
7,800 
10,390 
12,990 
15,590 
18,190 
20,790 
23,390 
25,990 
28,580 
31,180 
33,780 
36,380 
38,980 
41,580 
44,170 
46,770 
49, 370 
51,970 
54,570 
57, 170 
59, 770 
62,360 
64,960 
67,560 
70,160 
72,760 
75,  360 
77,960 
80,550 
83,150 
85,750 
88,350 
90,950 
93,550 
96,150 
98, 740 
101,340 
103,940 
106,540 
109, 140 
111,610 


Deflections. 


inch. 

0. 

.0043 
.0087 
.0128 
.0168 
.0208 
.0248 
.0288 
.0328 
.0368 
.0410 
.0448 
.0488 
.  0526 
.0065 
.0005 
.0643 
.0682 
.0721 
.0761 
.0803 
.0845 
.0894 
.0941 
.0997 
.1068 
.1150 
.1248 
.1332 
.1610 
.18 
.20 
.23 
.28 
.33 
.38 
.44 
.49 
.56 
.64 
.72 
.80 


Successive 
deflections. 


Inch. 

0. 

.0043 
.0044 
.0041 
.0040 
.0040 
.0040 
.0040 
.0040 
.0040 
.0042 
.0038 
.0040 
.0038 
.0039 
.0040 
.  (H)38 
.0039 
.0039 
.0040 
.0042 
.0042 
.0040 
.0047 
.0056 
.0071 
.0082 
.0098 
.0084 
.0278 
.019 
.02 
.03 
.05 
.05 
.06 
.06 
.05 
.07 
.08 
.08 
.08 


Deflection 
sets. 


Inch. 
0. 


0004 


0010 


.0015 


0028 


0079 


0464 


Remarks. 


Initial  load. 


E  =  24.400,000. 
Elastic  limit. 


Ultimate  strength. 


Granular  fracture,  radiating  from  a  point  on  the  surface  of  the  head, 
where  there  was  a  slight  indication  of  flow  of  the  metal  under  the  wheel 
pressures. 

In  this  test  and  in  test  No.  86  the  center  of  radiation  was  at  the 
outer  side  of  the  head  as  the  rail  lay  in  the  track. 
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SECTIONS  OF  RAILS  FROM  WHICH  NO  TRANSVERSE 

TESTS  WERE  MADE. 
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TEHSIOV  TESTS  OF  SPECIMENS  TAKEN  FROM  HEADS  OF  STEEL 

RAILS. 


^H 


Form  of  specimens. 


No.  4466. 


Bail  No.  8. 


Diameter,  l."128. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

.Remarks. 

Total. 

Per  m  nare 
incn. 

JElongation. 

Inches. 

0. 

.0014 
.0032 
.0067 
.0101 
.0120 
.0134 
.0142 
.0160 
.0169 
.0510 
.0578 
.0640 
.0730 
,0810 
.0880 
.0980 
.1100 
.1200 
.1485 
.1730 
.1940 
.2175 
.25 
.28 
.31 
.35 
.39 
.44 
.49 
.56 
.63 
.73 
.85 

1.10 

1.67 

Set. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62*000 
54,000 
56,000 
56,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000  - 
80,000 
82,000 
84,000 
86,660 
76,500 
0 

Pounds. 
1,000 
5,000 
K),000 
20,000 
30,000 
35,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,660 
76,500 
0 

Inch. 
0. 

Initial  load. 

s 

0. 

Elastic  limit 

.0009 

Tenmle  strength. 
A  t  time  of  rupture. 
=20.6  percent. 

2.06 

.  Elongation  of  inch  sections:  ".13,  ".15,  ".19,  ".23,  ".48*,  ".23,  ".19, 
".17,  ".15,  ".14. 

Diameter  at  fracture,  ".87.    Area,  .594  square  inch. 

Contraction  of  area,  40.6  per  cent. 

Fractured  5".7  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circumference* 
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No.  4477. 

Bail  No.  0. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  10". 


Applied  load*. 


Total. 


Pounds. 
.  500 
2,500 
5,000 
10,000 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31,600 
82,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37.000 
37,500 
38,000 
38,120 
36,280 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
76,240 


In  ganged  length. 


Elongation. 


Indus. 

0. 

.0011 
.0031 
.0062 
.0096 
.0099 
.0119 
.0130 
.0142 
.0172 
.6270 
.0417 
.0516 
.0567 
.0630 
.0712 
.0790 
.0875 
.0950 
.1040 
.1135 
.1230 
.1320 
.1430 
.1550 
.1640 
.1750 
.1860 
.2000 
.2120 
.2275 
.2410 
.2550 
.27 
.29 
.31 
.33 
.35 
.37 
.39 
.41 
.44 
.47 
.61 
.54 
.58 
.63 
.69 
.75 
.83 
.94 

1.05 

1.31 

1.61 


2.00 


8et. 


Inch. 
0. 


.0017 


.0294 


Remark*. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 
At  time  of  rupture. 
=20  per  cent. 


Elongation  of  inch  sections:  ".14,  ".17,  ".19,  ".21,  ".36*  ".26,  ".18, 
".19,  ".18,  ".13. 

Diameter  at  fracture,  ".66.    Area,  .342  square  inch. 

Contraction  of  areh,  31.6  per  cent. 

Fractured  at  middle  of  stem.  AppeardAce,  granular  90  per  cent, 
silky  spot  at  circumference  10  pe*  sent*  Opened  cracks  in  surfto* 
of  stem  in  vicinity  of  silky  spot, 
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No.  4470. 

Bail  No.  10. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
111,080 
101,500 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
30,000 
20,000 
30,000 
35,000 
40,000- 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
111,080 


In  ganged  length. 


Elongation. 


Inches. 
.0 

.0012 
.0028 
.0062 
.0095 
.0112 
.0130 
.0151 
.0157 
.0160 
.0165 
.0170 
.0175 
.0181 
.0100 
.0198 
.0206 
.0216 
.0264 
.0345 
.0418 
.0458 
.  .0506 
.0612 
.0720 
.0850 
.0990 
.1140 
.1280 
.1430 
.1580 
.1745 
.1930 
.23 
.27 
.32 
.37 
.45 
.54 
.70 
1.13 


1.37 


ftot. 


Inch. 
0. 


Remarks. 


Initial  load. 


.0010 


Elastio  limit.    (Not  well  defined.) 


Tensile  strength. 
At  time  of  rupture. 
=13.7  per  cent. 


Elongation  of  inch  sections:  ".07,  ".11,  ".13,  ".13,  ".32*,  ".22,  ".12, 
".10,  ".09,  ".08. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Fractured  5".5  from  the  neck.  Appearance,  fine  granular,  silky  center. 
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NO.  4471. 

Bail  No.  11, 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total. 

Per  square 
Inon. 

Elongation. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000  • 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
101,660 
87,200 
0 

Pounds. 
1,000 
5,000 
10,100 
20,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,090 
100,000 
101,660 

Inches, 
0. 

.0012 
.0030 
.0064 
.0101 
.0118 
.0137 
.0153 
.0158 
.0162 
.0168 
.0173 
.0179 
.0188 
.0194 
.0203 
.0230 
.0340 
.0540 
.0620 
.0090 
.0760 
.0848 
.0990 
.1160 
.  1325 
.1480 
.1675 
.1870 
.2075 
.2270 
.28 
.33 
.39 
.49 
.61 
.83 
1.16 

Inch. 
0. 

Initial  load. 

0. 
.0002 

.0012 

ElastioUmtt. 

• 

Tensile  strength. 
At  time  of  rupture. 
^16.3  per  cent. 

0 

1.63 

Elongation  of  inch  sections:  ".09,  ".11,  ".13,  ".12,  ".15,  ".41*,  ".26, 
".15,  ".12,  ".09. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  neek.  Appearance,  silky,  interspersed  with 
fine  granulation. 


STEEL   RAILS. 
No.  4472. 
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Rail  No.  12. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

1,000 

5,000 

10,000 

20,000 

30, 000 

35,000 

40,000 

45,000 

50,000 

51,000 

5'itOOO 

53,000 

54,000 

55, 000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70, 000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92.000 

96, 000 

100,000 

104.000 

108,000 

112,000 

113,990 

102,900 

0 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
113,990 


In  gauged  length. 


Elongation. 

J 


Inches. 
0. 

.0013 
.0030 
.0064 
.0100 
.0115 
.0132 
.0150 
.0170 
.0173 
.0179 
.0182 
.01K8 
.  0102 
.0108 
.  0203 
.0212 
.  0230 
.0310 

.05;u 

.0640 
.0770 
.  0900 

.  lo;;o 

.1160 
•    .1300 

.  1440 

.1500 
♦ .  1735 

.21 

.24 

.28 

.34 

.39 

.47 

.57 

.77 
1.15 


Set. 


Inch. 
0. 


0. 


,0002 


Remarks. 


Initial  load. 


Elastic  limit. 


1.55 


Tennile  strength. 
At  Umonf  fracture. 
=- 13.5  per  cent. 


Elongation  of  inch  sections:  ".09,  ".12,  ".15,  ".16,  ".35*,  ".20,  ".14, 
".13,  ".13,  ".08. 

Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".6  from  the  neck.  Appearance,  line  granular,  silky 
center. 

H.  Ex.  161 25. 
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STEKL    KAILS. 


No.  4473. 
Ball  ^o.  13. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66.000 
08,000 
70,000 
72,000 
76.000 
80.000 
84,000 
88,000 
92.  000 
96,000 
99,420 
89,800 
0 

Pounds. 
1,000 
5,000 
10, 000 
20,000 
30,000 
35,000 
40,000 
45,000 
46. 0(10 
47. 000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 

54.  (HX) 

55,  000 
56.000 
57.  (100 
58,000 
59,000 
6«,000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
76.000 
80,000 
84.000 
88.000 
92,000 
96, 000 
99,420 

Inches. 
0. 

.001 3 

Tuck. 
0. 

Initial  load. 

• 

.0031 
.0066 
.0101 
.0118 
.0133 
•.0152 
.0158 
.  0162 
.0168 
.0172 



0. 

"6." 



Elastic  limit. 

.0180 
.  0202 
.0410 

.ooos 

.  0525 
.0600 
.0680 



.0751 
.0830 
.0912 
.0990 
.  1070 



.1240 
.1400 
.  1575 
.1770 
.1960 
.2180 

............ 





.26 
.31 

.38 

.47 
.57 
.77 

1.45 



Tensile  strength. 
At  tiiutt  of  fnit'turo. 

0 

1.69 

—  16.9  per  oeut. 

Elongation  of  inch  sections:  ".09,  ".12,  ".12,  ".17,  ".23,  ".37*,  ".18, 
".15,  ".15,  ".11. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  granular,  radiating  from 
a  silky  spot  at  the  circumference.  A  series  of  transverse  cracks  opened 
along  the  stem. 


; 


STEEL   RAILS. 


No.  4474. 

Bail  No.  14. 
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Diameter  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
56,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
100,200 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
109,200 
0 

Inch. 

o. 

.0012 

.0030 

.0062 

.0098 

.0133 

.0152 

.0158 

.0163 

.0160 

.0174 

.0178 

.0190 

.0200 

.0212 

.0248 

.0285 

.0328 

.0375 

.0425 

.0470 

.0520 

.0625 

.0750 

.0900 

.1058 

.1200 

.1360 

.1490 

.1670 

.1840 

.2000 

.23 

.28 

.32 

.20 

.48 

.60 

.83 

Inch. 
0. 

Initial  load. 

• 

* 

Elastic  limit 

0. 

.0011 

Tensile  strength. 
=  7. 9  per  oent. 

.79 

1 

Elongation  of  inch  sections:  ".06,  ".09,  ".08,  ".09,  ".08,  ".07,  ".09, 
".08,  ".08,  ".07. 

Minimum  diameter,  1".08.    Area,  .916  square  inch. 

Contraction,  8.4  per  cent. 

Fractured  the  head  at  root  of  thread)  the  diameter  being  l."36.  Ap- 
pearance) granular. 
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STEKL    KAILS. 


No.  4473. 
Rail  No.  13. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Pound*. 
1,000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
45,000 
46.000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62.000 
64.000 
66.  (KM) 
68,000 
70,000 
72,000 
76,000 
80  000 
84. (KX) 
88.000 
92.000 
96,000 
99,420 
89,800 
0 

Pounds. 
1,000 

5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45. 000 

46.  000 

47.  000 
48,000 
49,000 
50, 000 
51,000 
52,000 
53,000 
64,000 
55,  000 
56,000 
57.  000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
76.000 
80,000 
84.000 
88.000 
92.  (KX) 
96.  000 
99,420 

Inches. 
0. 

.0013 

Inch. 
0. 

Initial  load. 

.  0031 
.0066 
.0101 
.0118 
.0i:J3 
•.0152 
.0158 
.0162 
.0168 
.0172 

i 

0. 

0. 

• 



Elastic  Ifoit. 

.01  HO 
.  0202 
.0410 
.  0525 
.0600 

.  (KKKS 

• 

m 

.  0680 

.0751 
.0830 
.0912 
.0990 
.  1070 

.1240 
.1400 
.  1575 
.1770 
.I960 
.2180 
.26 
.31 
.38 
.47 
.57 
.77 
1.45 



Tensile  strengtn. 
At  time  of  fr  net  tiro. 

0 

1.69 

, 

—  16.9  per  c<*nt. 

1 

Elongation  of  inch  sections:  ".09,  ".12,  ".12,  ".17,  ".23,  ".37*,  ".18, 
".15,  ".15,  ".11. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  granular,  radiating  from 
a  silky  spot  at  the  circumference.  A  series  of  transverse  cracks  opened 
along  the  stem. 


STEEL   RAILS. 


No.  4474. 

Bail  No.  14. 


387 


Diameter  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Founds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
109.200 
0 

Pottndt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
109,200 
0 

Inch. 

0. 

.0012 
.0030 
.0062 
.0098 
.0133 
.0152 
.0158 
.0163 
.0169 
.0174 
.0178 
.0190 
.0200 
.0212 
.0248 
.0285 
.0328 
.0375 
.0425 
.0470 
.0520 
.0625 
.0750 
.0900 
.1058 
.1200 
.1360 
.1490 
.1670 
.1840 
.2000 
.23 
.28 
.32 
.29 
.48 
.60 
.83 

Inch. 
0. 

Initial  load. 

• 

BlaaUo  limit 

Tensile  strength. 
=  7. 9  per  cent. 

0. 

.0011 

.79 

Elongation  of  inch  sections:  ".06,  ".09,  ".08,  ".09,  ".08,  ".07,  ".09, 
".08,  ".08,  ".07. 

Minimum  diameter,  1".08.    Area,  .916  square  inch. 

Contraction,  8.4  per  cent. 

Fractured  the  head  at  root  of  thread,  the  diameter  being  l."36.  Ap- 
pearance, granular. 
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STEEL    RAILS. 


No.  4459. 

Rail  No.  15. 
Diameter,  ".714. 
Sectional  area,  .40  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pound*. 
400 

2,000 

4,000 

6,000 

8.000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800  \ 
23,200 
23,600 
24.000 
24,800 
25,600 
26,400 
27,200 
28.000 
28,800 
29,600 
30.400 
31.200 
32,000 
32,800 
33,600 
34,400 
35,200 
36.000 
36.800 
37,600 
38,400 
39.200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
44,720 
41,400 
0 


In  gauged  length. 


"taST  Bl«»g.tion. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20.000 

25,000 

30,000 

,35,000 

40,009 

45,000 

50,000 

51,000 

.52,000 

63,000 

54,000 

55,000 

56.000 

57,000 

58.000 

59,000 

60,000 

62,000 

64.000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,01* 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

94,000 

96,000 

98.000 

100, 000 

102,000 

104,000 

106,000 

108,000 

110,000 

111,  800 


Inch**. 
0. 

.0013 
.0031 
.0049 
.0068 
.0084 
.0102 
.0120 
.0137 
.0153 
.0170 
.0176 
.0170 
.0182 
.0186 
.0191 
.0103 
.0199 
.0278 
.0330 
.0412 
.0530 
.  06b3 
.  0802 
.0948 
.  1082 
.1258 
.1380 
.1500 
.1720 
.1909 
.21 
.23 
.25 
.27 
.30 
.32 
.34 
.38 
.42 
.45 
.50 
.56 
.63 
.72 
.87 
1.36 


1.45 


Set. 


Inch. 

0. 

0. 


0. 


0. 
0. 
0. 
0. 
0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


.0187 


.1560 


Tensile  utroTipth. 
At  tim««  of  fracture. 
=  14.5  per  cent. 


Elongation  of  inch  sections:  ".08,  ".12,  ".12,  ".17  ".14,  ".18,  ".26*  "14, 
".13?  ".11. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  29.3  per  cent. 
Fractured  4".2  from  the  neck.    Appearance,  granular. 


STEEL   BAILS. 
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No.  4475. 
Bail  No..  16. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
111,880 
101,600 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
•  96,000 
100,000 
104,000 
108,000 
111,880 


In  gauged  length. 


Elongation. 


Inches. 
0. 

.0013 
.0031 
.0064 

.  .0100 
.0132 
.0150 
.0164 
.0158 
.0162 
.0167 
.0170 
.0175 
.0180 
.0184 
.0192 
.0203 
.0240 
.0365 
.0440 
.0500 
.0561 
.0685 
.0820 
.0950 
.1080 
.1228 
.1360 
.1505 
.1660 
.1810 
.2000 
.24 
.28 
.34 
.38 
.45 
.55 
.72 
1.26 


1.52 


Set. 


Inch. 

0. 


0. 


.0002, 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  rapture. 
=15.2  per  cent. 


1  Elongation  of  inch  sections:  ".09,  ".14,  ".16,  ".15,  ".31»,  ".22,  ".14, 
".12,  ".11,  ".08. 

Diameter  at  fractnre,  ".49.    Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  6".6  from  the  neck.  Appearance,  fine  granular,  silky 
center. 
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STEEL   RAILS. 


No.  4476. 
Bail  No.  17. 


Diameter,  1;,.129. 

Sectional  area,  1  square  inch. 

Ganged  length,  10". 


Applied  loads. 


TotaL 


Pounds, 
1,000 

5,000 
10,000 
20,000 
80,000 
36,000 
40,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
104,000 
108,000 
111,380 
101,900 
0 


Persooare 
inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
46,000* 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
63,000 
54,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
104,000 
108,000 
111,380 


In  ganged  length. 


Elongation. 


Irishes. 
0. 
.0013 
.0031 
.0066 
.0100 
.0118 
.0136 
.0154 
.0160 
.0164 
.0169 
.0172 
.0178 
.0182 
.0187 
.0192 
.0197 
.0202 
.  0212 
.0220 
.0235 
.0253 
.0345 
.0610 
.0730 
.0865 
.1012 
.1140 
.  1275 
.1440 
.1590 
.1750 
.  1912 
.23 
.27 
.31 
.37 
.44 
.53 
.67 
1.17 


1.39 


Set 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


0009 


0019      Elastic  limit.    (Not  well  defined.) 


Tensile  strength. 
At  time  of  rupture. 
=  13.9  percent. 


Elongation  of  inch  sections:  ".09,  ".12,  ".12,  ".16,  ".31»,  ".18,  ".13,  . 
".10,  Ml,  ".07. 

Diameter  at  fracture,  ".94.   Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".4  from  the    neck.    Appearance,  fine  granular,  silky 
center. 


STEEL   RAIL& 
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No.  4453. 

Rail  No.  18. 


Diameter  ".714. 

Sectional  area,  .40  sqnare  inch. 

Gauged  length,  10". 


Applied  loads. 


Tot*!. 


Pounds. 
400 
2,000 
4t000 
6,000 
8,000 
10,000 
12,000 
12.400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16.400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20.400 
20,800 
21,200 
21,600 
22,000 

22,400 

22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
32, 800 
33,600 
34,400 
35,200 
35,780 
29,700 
0 


Per  square 
inch. 


Pounds. 

1,000 
5,000 
10.000 
»  15,000 
20,000 
25,000 
30.000 
31,000 
32, 000 
33.000 
34,000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,  000 
43,000 
44,  000 
45,000 
46, 000 
47,000 
4*.  000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 

56, 000  £ 

57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80, 000 
82,000 
84,000 
86,000 
88,000 
89,450 


In  ganged  longtb. 


Elongation.!       Set. 


Inches. 

0. 
.0013 
.  0032 
.0050 
.0067 
.0082 
.0100 
.0103 
.0107 
.0111 
.0114 
.0117 
.0120 
.0123 
.0128 
.  0131 
.  0133 
.  0137 
.0140 
.0143 
.  0148 
.0150 
.0153 
.0158 
.  0161 
.0165 
.0168 
.0171 
.0176 
.0179 
.  0183 
.0190 
.  0230 
.0310 
.  0605 
.  0705 
.  0882 
.0990 
.1245 
.  1520 
.1810 
.2100 
.2468 
.27 
.32 
.37 
.42 
.49 
.56 
.67 
.77 

1.00 

1.37 


1.69 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


o. 


0. 


o. 


0. 


0005 


Elastic  limit. 


A  iter  2  minutes. 


TenRi'lo  atrPTiffth. 
At  time  of  rupture. 
-  10.9  \ivr  rent. 


Elongation  of  inch  sections:  ".10,  ".14,  ".15,  ".22,  ".40*,  ".16,  ".17, 
".15.  ".11,  ".09. 

Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 

Contraction  of  area,  4(5.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
granulation  radiating  from  the  center. 
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STEEL   RAILS. 


No.  4485. 

Bail  No.  19. 


Diameter,  "£14. 

Sectional  area,  .GO  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 
600 
3,000 
6,000 
9.000 
12.000 
15.  000 
18.000 
21.000 
21,000 
22. 200 
22.  800 
23.4(H) 
24.000 
24,600 
25, 200 
25,800 
26,400 
27,000 
27,600 
28,200 
28,800 
20,400 
30,000 
30,  000 
31,200 
31,800 
32,400 
33,000 
33,600 
34,200 
34,800 
35,400 
36,000 
37,200 
38,400 
39,600 
40,800 
42, 000 
43,200 
44,400 
45,600 
46,800 
48, 000 
49, 200 
50,400 
51,600 
52,800 
54,000 
55,  200 
55,860 
50,400 
0 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,  000 
20,000 
25,000 
30, 000 
35,000 
36,000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59, 000 
60, 000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,  OIK) 
76,000 
78,  000 
80,000 
82, 0(H) 
84,000 
86,000 
88,000 
90.000 
92,  000 
93,100 


0 


In  gauged  length. 


Elongation. 


Incket. 

0. 

.0012 
.0031 
.0050 
.0066 
.0082 
.0100 
.0119 
.0122 
.0126 
.0130 
.0133 
.0138 
.0141 
.0147 
.0150 
.0159 
.0480 
.0570 
.0636 
.0695 
.0772 
.P844 
.0911 
.0970 
.1068 
.1160 
.  1262 
.  1328 
.1388 
.  1450 
.  1588 
.1701 
.10 
.21 
.23 
.26 
.28 
.32 
.  3S 
.38 
.42 
.47 
.52 
.57 
.65 
.76 
.90 

1.14 

1.52 


Set. 


Inch. 

0. 

0. 


0. 


0. 
0. 


0001 


Remarks. 


Initial  load. 


Elastic  limit 


0322 


0647 


1034 


1446 


1.76 


Tensile  stronctli. 
At  time  of  rupture. 
:-17.G  per  retit. 


Elongation  of  iuch  sections:  ".13,  ".18,  ".18,  ".39*,  ".21,  ".15,  ".15, 
".13,  ".13,  ".11. 

Diameter  at  fracture,  ".09.    Area,  .374  square  inch. 

Contraction  of  area,  37.7  per  cent. 

Fractured  4".4  from  the  neck.    Appearance,  granular,  silky  center. 


Jib.  /<9 


*r 
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STEEL    RAILS. 
No.  4486. 

Bail  No.  20. 


893 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


1       Applied  loada. 

In  gauged  length. 

Remarks. 

Total. 

Per  8<j  uare 
inch. 

Elongation.!       Set 

Pounds. 
260 
1,250 
2.500 
3,  750 
5,000 
6.250 
6.500 
0.750 
7,000 
7,250 
7,500 
7,750 
8,000 
8. 250 
8.500 
8, 750 
9,000 
9.  250 
9,500 
9,750 
10,000 

10,  250 
10.500 
10, 750 
11.000 
11,260 
11,500 
11,500 

11,  750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,190 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
26,000 
27,000 
28,000 
29. 000 
30.000 
31,000 
32, 000 
33,000 
34, 000 
35JKH) 
36^00 
37.000 
38,000 
39,060 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40.000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52.000 
52.760 
0 

Inch. 

0. 

.0011 
.0021 
.0031 
.0043 
.0057 
.0060 
.0062 
.0066 
.0060 
.0073 
.0078 
.0082 
.0092 
.  0101 
.0110 
.0116 
.  0120 
.0126 
.0138 
.0161 
.0178 
.  0228 
.0277 
.  0342 
.0460 
.  0517 
.0670 

Inch. 
0. 
0. 

Initial  load. 

■ 

4 

0. 
.  0002 

.  0008 

• 

Elastic  limit  (not  well  defined). 

.  OJ70 

Rested  under  initial  load  5  minutes. 

• 

* 

.  o:;5i 

.0110 

.08 
.  10 

1 

.12 
.16 

.19 
.23 

1 

TVnsilp  strength. 
—  3  percent. 

.30 

1 

1 

*    Elongation  of  inch  sections:  ".04,  ".04,  ".03,  ".0§*,  ".07*,  ".04. 

Diameter  at  fracture,  ".52.   Area,  .212  square  inch. 

Contraction  of  area,  15.2  per  cent. 

Fractured  2".15  from  the  neck.    Appearance,  coarse  granular  70  per 
cent,  dark  spongy  30  per  cent.    Opened  cracks  along  surface  of  stem. 
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No.  4454. 
Rail  No.  22. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
400 
2,000 
4,000 
6. 000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
15, 200 
15,000 
10,000 
16,400 
10,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
28,600 
24.000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
82,800 
38,600 
34,400 
35,200 
36,000 
36,240 
32,700 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,200 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
80,000 
90,600 


In  ganged  length. 


Slongation. 


Inches. 

0. 

.0014 
.0031 
.0050 
.0067 
.0084 
.0100 
.0105 
.0110 
.0112 
.0117 
.  0121 
.0127 
.  0131 
.0137 
.0142 
.0151 
.0162 
.0177 
.0197 
.0250 
.0335 
.0413 
.0480 
.0542 
.0658 
.0740 
.0845 
.0903 
.1012 
.1080 
.1212 
.1280 
.1380 
.1512 
.1005 
.1720 
.1970 
.2200 
.2435 
.2712 
.3010 
.34 
.39 
.42 
.47 
.52 
.58 
.67 
.77 
.90 

1.17 

1.68 


1.83 


Set. 


Inch. 

0. 

0. 


0. 


oooi 


Remarks. 


Initial  load. 


Klastio  limit 


0012 


0172 


Tensile  strength. 
At  time  of  rupture. 
—  18.3  per  cent. 


Elongation  of  inch  sections:  ".16,  ".20,  ".17,  ".28,  ".32*,  ".17,  ".15, 
".14,  ".12,  ".12. 

Diameter  at  fracture,  ".56.  Area,  .2463  square  inch ;  contraction  of 
area,  38.4  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granular  metal  at  the  circumference. 


".07,  ".08,  ".07,  " 
.541  square  inch. 


earatice,  granular. 


i 
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No.  4480. 

Rail  No.  23. 


Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
600 
8,000 
6,000 
12,000 
18,000 
24,000 
24,600 
25,200 
25,800 
26,400 
27,000 
27,600 
28,200 
28,800 
29,400 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
33,600 
34,200 
34.800 
35,400 
36,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43,200 
44,400 
45,600 
46,800 
48,000 
50,400 
52,800 
55.200 
57,600 
60,000 
62,400 
64,800 
67,200 
67,280 
61,800 
0 


Personal-© 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53.000 
54.000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112, 130 


0 


In  ganged  length. 


Elongation. 


Inehet. 
0. 

.0014 
.0031 
.0064 
.0100 
.0141 
.0146 
.0151 
.0159 
.0164 
.0171 
.0180 
.0188 
.0107 
.0207 
.0217 
.0230 
.0241 
.  0254 
.0270 
.0291 
.  0330 
.0368 
.0401 
.0457 
.0508 
.  0620 
.  07.'.8 
.0895 
.1020 
.1157 
.1288 
.1445 
.1600 
.1761 
.1945 
.21 
.28 
.33 
.39 
.44 
.54 
.66 
1.02 


Set. 


Tnch. 


0. 


1.26 


.0006 


-Remarks 


Initial  load. 


.0018 


Elastic  limit  (approximate.) 


0046 


.0100 


Tensile  strength. 
At  time  of  rupture. 
—12.6  per  cent. 


Elongation  of  inch  sections:  ".07,  ".11,  ".11,  ".13,  ".27*  ".19,  ".10, 
".09j  ".11,  ".08. 

Diameter  at  fracture,  ".73.    Area,  .419  square  inch. 

Contraction  of  area,  30.2  per  cent. 

-Fractured  5".4  from  the  neck.  Appearance,  granular;  small,  dull, 
silky  spot  at  the  circumference. 


STEEL    RAILS. 

No.  4455. 
Bail  No.  24. 

inch. 


as:  ".13,  ".15,  ".16,  ".16,  ".18,  ".19,  ".46," 

>.    Area,  .1964  square  inch, 
per  cent. 

neck.    Appearance,  fine  silky,  interspersed 
circumference. 
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No,  4464. 
Bail  No.  24. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pound*. 
400 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19.200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22.000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
26,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30.400 
31,200 
32,000 
32,800 
33,600 
34,400 
84,610 
28,100 
0 


Per  square 
inc 


iquf 
en. 


In  ganged  length. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,525 


Elongation. .       Set. 


Indus. 
0. 

.0014 

.0032 

.0047 

.0065 

.0082 

.0099 

.0117 

.0136 

.0138 

.0140 

.0143 

.0147 

.0151 

.0155 

.0160 

.0163 

.0168 

.0172 

.0180 

.0240 

.0510 

.0670 

.0759 

.0840 

.0980 

.11*20 

.1345 

.1492 

.18 

.205 

.24 

.28 

.32 

.37 

.42 

.48 

.55 

.65 

.75 

.90 

1.22 

1.56 


1.87 


Inches. 
0. 
0. 


0. 
0. 


0. 


Remarks. 


Initial  load. 


.0003       Jttaatto  Umtt. 


.0562 


.1270 


Tensile  Btrenpf  h. 
At  time  of  rupturo. 
^18.7  percent. 


Elongation  of  inch  sections:  ".12,  ".16,  ".17,  ".15,  ".12,  ".18,  ".47*, 
".20,  ".17,  ".13. 

Diameter  at  fracture,  ".50.    Area,  .196  square  inch. 

Contraction  of  area,  51  per  cent. 

Fractured  4".l  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation. 


',  > 
-    J 

K  v 
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STEEL    RAILS. 
No.  4460. 

Kail  No.  25. 


Diametor,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

Per  aq uare 
inch. 

Elongation. 

Set. 

Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14. 000 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26, 400 
27.200 
28.000 
28.800 
29,600 
29,700 
24,100 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46.000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74, 000 
74,250 

Inches, 

0. 
.0015 
.0034 
.0050 
.0067 
.0082 
.0101 
.0118 
.0140 
.0190 
.0636 
.0720 
.0853 
.0972 
.1050 
.1198 
.1306 
.1482 
.1658 
.20 
.23 
.27 
.82 
.37 
.42 
.48 
.57 
.65 
.78 

1.01 

1.56 

1.90 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit 

0. 

.0007 

.0802 

.1460 

Tensile  siren  ""'h. 

At  tiiiin  of  li'iictiire. 

0 

2.05 

--  20.5  per  cent. 

Elongation  of  inch  sections:  ".13,  ".17,  ".18,  ".18,  ".18,  ".44*  ".25, 
".23,  ".16,  ".13. 

Diameter  at  fracture,  ".51.    Area,  .204  square  inch. 

Contraction  of  area,  49  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation*  * 


STEEL   RAILS. 
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No.  4461. 
Bail  No.  28. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12.400 
12,800 
13. 200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17, 200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26,240 
20,300 
0 

Pounds. 

1,000 

5,000 

10,000 

15, 000 

20,  ooo 

25,  000 
30, 000 
31,000 
32,000 
33,000 
34, 000 
35,000 
36,000 
37,000 
38,000 
39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58, 000 
60,000 
62,  000 
64,000 
65,600 

Inches. 
0. 
.0012 
.0030 
.0048 
.0065 
.0082 
.0100 
.0104 
.0108 
.0113 
.0119 
.0126 
.0131 

Inch. 
0. 
0. 

Initial  load. 

0. 

.0008 

.0138 

.  0143 
.  0150 
.0293 
.0695 
.1580 

Klastio  limit.    (Approximate. ) 

.0108 

.1671 

• 

.1795 

.1990 

.2068 

.2250 

.2450 

.2690 

.3020 

.35 

.42 

.49 

.58 

.70 

.87 

1.13 

1.90 

• 

.1808 

• 

- 

.2810 

/ 

Tensile  strength. 
At  time  of  rapture. 
=  23.7  per  cent. 

0 

2.37 

/ 


Elongation  of  inch  sections!  ".32,  ".43*  '".24,  ".21,  ".21,  ".22,  ".24, 
".20,  ".17,  ".13. 
Diameter  at  fracture,  ".47.    Area,  .173  square  inch. 
Contraction  of  area,  56.7  pfir  ceut. 
Fractured  l/4.3  from  the  neck.    Appearance,  silky. 

H.  Ex.  161 26 
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STEEL   RAILS. 

No.  4462. 
Ball  No.  27. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Ganged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
400 
2.000 
4,000 
6,0Q0 
8,000 
10.000 
12,000 
12, 400 
12,800 
13, 200 
13,600 
14,000 
14,400 
14,800 
15,200 
15.600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19.200 
19,600 
20, 000 
20.400 
20,800 
21,200 
21.600 
22,000 
22.400 
22, 800 
23,200 
23,600 
24,000 
21,  800 
25,600 
26,  400 
27.200 
28.000 
28,800 
29,600 
30,  400 
30,990 
25,200 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,  000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62, 000 
64, 000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
77, 475 


Id  ganged  length. 


Elongation. 


Inches. 
0. 

.0014 
.0032 
.0050 
.0068 
.0085 
.0102 
.0106 
.0110 

.  .0113 
.0117 
.0122 
.0127 
.0130 
.0139 
.0181 
.0200 
.0212 
.0230 
.0320 
.0376 
.0480 
.0562 
.0630 
.0728 
.0832 
.0940 
.1020 
.1146 
.1260 
.1402 
.1548 
.  1620 
.1600 
.1815 
.2175 
.2378 
.27 
.32 
.37 
.43 
.49 
.58 
.68 
.87 
1.20 


Set. 


Inch. 
0. 
0. 


0. 


.0001 


Remarks. 


Initial  load. 


Elastic  limit 


.0060 


.0324 


.0753 


1332 


.2135 


1.45 


Tensile  strength. 
At  time  of  rupture* 
=  14.5  per  cent. 


Elongation  of  inch  sections:  ".10,  ".20,  ".47*,  ".14,  ".09,  ".07,  ".12, 
".09?  ".10,  ".07. 
Diameter  at  fracture,  ".49.    Area,  .1885  square  inch. 
Contraction  of  area,  52.9  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  silky. 


<7To.  ZS 


/873 ::::  && 
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STEEL   RAILS. 


Fo.  4481. 
Bail  No.  28. 


403 


Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

# 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
600 
3,000 
6,000 
12,000 
18,000 
.  21,000 
21,600 
22,200 
22,800 
23,400 
24,000  . 
24.600 
25,200 
25,800 
26,400 
27,000 
27,600 
28,200 
28,800 
29,400 
30,000 
30,600 
31,200 
31,800 
32,400 
33,000 
83,60? 
84,200 
34,800 
35,400 
86,000 
36,600 
37,200 
37,800 
38,400 
39,000 
39,600 
40,200 
40,800 
40,820 
30,700 
0 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
86.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
69,000 
*  60, 000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
68,030 

Inches. 

0. 

.0018 
.0031 
.0065 
.0100 
.0117 
.0121 
.•0125 
.0129 
.0133 
.0140 
.0149 
.0308 
.0637 
.0735 
.0907 
.1030 
.1160 
.1330 
.1510 
.1665 
.1860 
.2050 
.2275 
.2500 
.27 
.30 
.34 
.37 
.40 
.45 
.49 
.54 
.60 
.67 
.77 
.87 

L03 

1.38 

Inch. 
0. 

Initial  load. 

• 

» 

0. 

Blaatio  limit. 

.0008 

• 
a> 

Tensile  strength. 
At  time  of  fracture. 
=20.8  per  cent. 

■ 

.0740 

. 

i 

0 

2.08 

Elongation  of  inch  sections:  ".10,  ".13,  ".10,  ".09,  ".16,  ".35,  ".54*, 
".26?  ".21,  ".14. 
Diameter  at  fracture,  ".57.    Area,  .255  square  inch. 
Contraction  of  area,  57.5  per  cent. 
Fractured  5"  from  the  neck.    Appearance,  fine  silky. 


STEEL   RAIL3. 

No.  4456. 
Bail  No.  29. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


15.000 

a'.ooo 


Elongation  of  inch  sections:  ".08,  ".12,  ".11,  ".11,  ".12,  ".13,  ".14,  ".17, 
".24*,  ".18. 

Diameter  at  fracture,  ".62.    Area,  .3019  square  inch. 

Contraction  of  area,  24.5  per  cent. 

Fractured  1".3  from  the  neck.  Appearance,  granular;  silky  spot  at 
the  circumference  where  the  metal  separated  first. 


f 


STEEL   BAILS. 
No.  4657.    , 

Bail  No.  29. 


405 


€ 


Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Gauged  length,  20". 
Lengtfahof  stem,  24".     v 


x   ,  / 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
ineh. 

Elongation. 

Set. 

Remarks. 

Pounds. 
1,600 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31.000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000  ' 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
73,300 
0 

Pounds. 
1,600 
6,000 
10,000 
15,660 
20,000 
25,000, 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85,000 
36,000 
37,000 
88,000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000, 
60.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 

Inches. 

0. 

.0027 
.0062 
.0098 
.0132 
.0168 
.0177 
.0183 
.0192 
.0200 
.0209 
.0219 
.0231 
.0243 
.0267 
.0292 
.0345 
.0372 
.0450 
.0507 
.0588 
.07 
.09 
.11 
.14 
.16 
.20 
.23 
.28 
.34 
.40 
.47 
.64 
.65 
.77 
.96 

1.19 

1.62 

#    Ineh. 
0. 
0. 

Initial  load. 

0. 
.0001 

.0007 

Elastic  limit  (not  well  deflnod). 

.0097 

• 

i 

.0313 

Tensile  sterngth. 

At  time  of  fracture. 

0 

1.43 

=  7.2  per  cent. 

.  Elongation  of  inch  sections :  'Ml*,  ".09,  ".08,  ".08,  ".07,  ".09,  ".07,  ".08, 
".07,  ".07,  ".06,  ".05,  ".05,  ".04,  ".06,  ".07,  ".07,  ".08,  ",0£,  ".08,  ".09, 
".09,  ".08,  ".09. 

Diameter  at  fracture,  1".07    Area,  ".899  square  inch. 

Contraction  of  area,  10.1  per  cent. 

Frtictured  1"  from  neek.  Appearance,  granular,  radiating  from  a  dull 
spot  at  the  circumference. 


RAILS. 
4457. 
NO.  30. 


2,  ".02,  ".03,  ".03;  ".03,  ".05»,  ".03 

lb,  .3739  square  inch. 

.ppeanuice,  granular,  dull  silky  spot 
flue  transverse  cracks  were  opened 
■vals  of  about  J  inch,  continuing  for 
The  silky  spot  was  at  one  of  these 


.TTEEL   RAILS. 

No.  4466.' 


407 


Kaxl  No.  30. 


Diameter,  ".713. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


.Applied  loads. 


Total. 


Pounds. 
400 
2,000 
4,000 
0,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
15.200 
15,600 
10,000 
10,100 
10,800 
17,200 
17,000 
18,000 
18,400 
18,800 
10,200 
19,000 
20,000 
20,400 
20,800 
21,200 
21,000 
22,000 
22,400 
22,800 
23,200 
23,000 
24,000 
24,890 
25,000 
20,400 
27,200 
28.000 
• 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32.000 

*  33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
59,000 
00,000 
02,000 
04,000 
00.000 
08,000 
70,000 
0 


In  gauged  length. 


Elongation. 


Inch,- 

0. 

.0012 
.0032 
.0050 
.0007 
.0083 
.0101 
.0105 
.0108 
.0112 
.0117 
.0120 
.0123 
.0128 
.  0132 
.0137 
.0142 
.0152 
.0178 
.0257 
.0342 
.0418 
.0490 
.0578 
.0008 
.0762 
.0870 
.0947 
.1018 
.1144 
.1208 
.1380 
.1400 
.1585 
.1730 
.1815 
.1900 
.23 
.27 
.30 
.34 


.33 


Sot. 


Inch. 
0. 


0. 


0. 


.0008 


.0255 


.0677 


1162 


1715 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength.  •' 
=3.3  per  cent. 


Elongation  of  inch  sections :  ".03*,  ".04,  ".02,  ".04,  ".03,  ".04,  ".02,  ".05, 
".03,  ".03. 

Diameter  at  fracture,  ".69.    Area,  .374  square  inch. 

Contraction  of  area,  6.5  per  cent. 

Fractured  ".8  from  the  neck.  Appearance,  granularvradiating  from 
a  dull  spot  in  the  circumference;  this  dull  spot  is  in  line  with  a  series 
of  fine  transverse  cracks  along  one  side  of  the  stem. 

A  snapping  sound  was  heard  a  few  seconds  preceding  rupture. 


STEEL    RAILS. 
,  No.  4482. 
Bail  No.  31. 


Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


Appll 

Faun  id. 

s.ooo 

B.000 

IB,  000 
21,000 

22]  200 

zfi!zoo 

25,800 
21,400 
27,000 

2a]2O0 
3i:2O0 

ai.soo 

32,100 
3V200 

3e]ooo 

3g]*00 

li>M 

Dfl] 400 
61.140 

0 

.1  loads. 

In  gauge 

rt  length. 

w>..           • 

Pmmdi. 
1.000 
6,000 

20!  000 
30,000 
36,000 

ss]ooo 

42,"  000 

45! 000 

w]ooo 

51.000 

53, 000 
54,000 
55,000 

5*.  000 

Wooo 

SI,'  0O0 

04^000 

05,  IXH) 

7V  000 
78,000 

85] 220 

Elongation. 

Sot. 

.0014 
.0001 

.0101 

Ions 
]oh> 

.0504 
]o70t 

]WH 

81 
]»6 

'.2»i 
.38 

IS 

fix*. 

InlUnIload. 

0, 

;«. 

1  'hrf.c  limit. 

•<•<» 

,:S 

J. note  itmetlb 

0 

im. 

IS  ( ,«r  rait. 

Elongation  of  inch  sections:  ".11,  ".14,  ".15,  ".17,  ".30-,  ".30",  ".14, 
".11,  ".00,  ".08. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41 .2  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky,  interspersed  with 
fine  granulation  at  circumference. 


<7Tb.%3i. 


*r 
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STEEL   RAILS. 


409 


v. 


tfo.  44G3. 

Bail  No.  32. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pound*. 
400 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20.000 
20,400 
20,800 
21,200 
21.600 
22.000 
22.400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27.200 
28,000 
28,800 
29,600 
80,400 
31,200 
32,000 
32,800 
33,600 
34,400 
35,200 
36,600 
86,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
89,700 
0 


Per  square 
inch. 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,0*10 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110,000 


In  ganged  length. 


Elongation, 


Inthet. 
.0 

.0013 
.0029 
.0046 
.Qp63 
.0080 
.0097 
.0114 
.0132 
.0139 
.0140 
.0143 
.0149 
.0152 
.0156 
.0160 
.0164 
.0168 
.0173 
.0178 
.0184 
.0192 
.0199 
.0211 
.0387 
.0490 
.0557 
.0630 
.0702 
.0807 
.0958 
.1090 
.1248 
.1397 
.1510 
.1688 
.1860 
.20 
.23 
.25 
.27 
.30 
.32 
.34 
.37 
.39 
.43 
.46 
.52 
.56 
.63 
.72 
.85 
1.18 


Set. 


1.41 


Inch. 
0. 
0. 


0. 


0. 
0. 
.0001 


.0001 


.0004 


Remarks. 


Initial  load. 


Elastic  limit  (not  well  defined) 


.0023 


.0470 


.1101 


Tensile  strength. 
At  time  of  fracture. 
=  14.1  per  cent. 


Elongation  of  inch  sections:  ".09,  ".11,  ".12,  ".12,  ".14,  ".12,  ".13, 
".14,  ".31*,  ".13. 

Diameter  at  fracture,  ".58.    Area,  .264  square  inch. 

Contraction  of  area,  34  per  cent. 

Fractured  1".65  from  the  neck.  Appearance,  fine  granular,  dull  silky 
center. 


STEEL   RATL3. 

SO.  4658. 
Rail  So.  32. 


128. 

i,  1  square  inch. 


In  g»og»d  length. 

„ 

Elongation. 

s«t. 

frefta. 
.BON 

loon 

.Olta 

.01*1 

,oiw 

.IBM 

o*» 

*0»f 

i(047 

'ORM 
.0870 
03M 
.0*10 

!oro> 

.OOTO 

.10 

.13 

!ia 

.1* 

.2* 
.89 

.78 
.« 
1. « 

1.  w 

fwrt 

a. 

Initial  load. 

0. 

o- 

0. 

.WW 

0436 

Teniile  ntr»  ngl 
At  lime  or  Trw 
=  11  per  c«al. 

art 

f   inch  sections:  ".07,  ".09,  ".07,  ".10,  ".09,  ".10,  ".09, 

'.06,  ".05,  ".07,  ".07,  ".08,  ".11,  ".11,  ".12,  ".13,  ",10, 

,  ".11. 

■acture,  ".93.    Area,  .679  sqnare  inch. 

f  area,  32  per  cent. 

from  neck.    Appearance,  granular,  radiating  from  an 


'  •<•  J* 


°0 


t.<?3  n 


M77 


T 
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STEEL  BAILS 


411 


21b.  4467. 


.1 


Bail  No.  33. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


.Founds. 

1,000 

10,000 

20,000 

80,000 

85,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

50,000 

00,000 

61,000 

82,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

120,580 

0 


Per  square 
inch. 


Founds. 

.      1,000 

10,000 

20,000 

30,000 

85,000 

40,000 

45,000 

60,000 

61,000 

52,000 

63,000 

54,000 

55,000 

56,000 

57,000 

68,000 

59,000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

7C,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

120,580 

0 


In  panged  length. 


Elongation. 


Inch, 

0. 

.0030 
.0064 
.0096 
.0116 
.0138 
.0150 
.0168 
.0171 
.0176 
.0180 
.0183 
.0188 
.0192 
.0197 
.0201 
.0210 
.0218 
.0281 
.0255 
.0341 
.0448 
.0555 
.0680 
.0800 
.0922 
.1050 
.1165 
.1328 
.16 
.20 
.23 
.27 
.31* 
.36 
.41 
.48 
.60 
.82 


.76 


Set. 


Inch. 
0. 


0. 

a 


.0002 


.0012 


Remarks. 


Initial  load. 


Elastic  lioii. 


Tensile  strength. 
=  7.6  per  cent. 


Elongation  of  inch  sections:  ".06,  ".07,  ".08,  ".08,  ".09,  ".07,  ".08,  ".08, 
".08,  ".08,  ".07. 

Fractured  at  root  of  thread  in  head,  the  diameter  of  which  was  1".35. 
Appearance,  granular. 
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STEEL   RAILS. 


No.  4468. 
Bail  No.  33. 


Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  load*. 


Total. 


Pounds. 
800 
4,000 
8,000 
16,000 
24,000 
32,000 
36,000 
40,000 
40,600 
41,600 
42,400 
43,200 
44,000 
44,800 
45,600 
46,400 
47,200 
48,000 
48.000 
48,800 
40,600 
60,400 
51,200 
62,800 
54,400 
66,000 
57,600 
58,200 
60,800 
62,400 
64,000 
67,200 
70,400 
73,600 
76,800 
80,000 
83,200 
86,400 
89,600 
02,800 
06,000 
96,900 
02,100 
0 


Per  bo  nare 
inch. 


Pounds. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

66,000 

57,000 

58,000 

50,000 

60,000 

60,000 

61,000 

62,000 

-43,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112, 000 

116,000 

120,000 

121,125 


In  ganged  length. 


Elongation. 


Inch**. 

0. 

.0013 
.0030 
.0065 
.0101 
.0132 
.0150 
.0167 
.0170 
.0173 
.0177 
.0181 
.0186 
.0189 
.0195 
.0200 
.0207 
.0212 
.0220 
.0230 
.0254 
.0300 
.0350 
.0440 
.0560 
.0691 
.0822 
.0060 
.1055 
.1190 
.1320 
.17 
.20 
.23 
.27 
.31 
.86 
.40 
.48 
.59 
.84 

1.11 


1.29 


Set 


Inch, 
0. 


Remarks. 


.0008      BlMtle  limit. 


Tensile  strength. 
At  time  of  rupture. 
=  12. 9  per  cent. 


Elongation  of  inch  sections:  ".07,  ".10,  ".10,  ".12,  ".15,  ".25«,".16, 
".14,  ".12,  ".08. 
Diameter  at  fracture,  ".89.    Area,  .622  square  inch. 
Contraction  of  area,  22.3  per  cent. 
Fractured  5".5  from  the  neck.    Appearance,  granular,  silky  center. 


H>>- 


y    , 


STEEL   RAILS. 


No.  4469. 
Bail  No.  34. 


413 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


•j 


Applied  loads. 

Id  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bemarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
"  46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
73,140 
63,700 
0 

Pound*, 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62.000 
54,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,140 

Inchet. 

0. 

.0012 
.0028 
.0062 
.0097 
.0113 
.0117 
.0122 
.0127 
.0132 
.0138 
.0995 

\1060 
.1140 
.1250 
.1380 
■  1510 
.1648 
.1800 
.1040 
.2100 
.25 
.29 
.33 
.38 
.43 
.50 
.56 
.66 
.76 
.95 

1.24 

L78 

Inch. 
0. 

Initial  load. 

0. 

*>"" 

.0008 

Elaatto  licit 

a% 

< 

. 

Tensile  strength. 
At  time  of  rupture. 
=26.1  per  cent. 

0 

2.61 

\ 


Elongation  of  inch  sections:  ".15,  ".22,  ".24,  ".26,  ".26,  ".40,  ".47* 
".25,  ".22,  ".14. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Eractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circumference.  Several  fine  transverse  cracks 
developed  in  surface  of  stem  in  vicinity  of  place  of  rupture,  at  one  of 
which  cracks  rupture  commenced* 


STEEL  BAILS. 

H)  0  TAKE*  FKOM  HEAD  07  SA 
)KDEE  THET  WEES  TAKES  01 
ML 

No.  4487. 

Bail  No.  34. 

.Specimen  A. 


etHntth. 

. 

Set. 

ttennrka. 

Auk. 
i. 

Initial  load. 

pjMHnHi.lt 

, 

T»n«il*  •trofljtth. 

itions:  ".14,  ".18,  ".27,  ".39*,  "1 
".39.    Area,  .1194  square  inch. 
2.2  per  cent 
f  stem.    Appearance,  silky. 


i;*-* 


^ 


BTEEL   RAILS. 


BTo.  4488. 

Raij,  No.  34, 

Specimen  B. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2.500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

0 

Pounds. 
1,000 
5.000 
10,000 
.  20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
0 

Inches. 
0. 

.0007 
.0021 
.0043 
.0064 
.0070 
.0081 
.0086 
.0140 
.0245 
.0285 

Inch. 
0. 

Initial  load. 

.0002 
.0007 

Elastic  limit 

Tensile  strength. 
—  22  per  cent. 

.0348 

.0435 
.0480 
.0575 
.0630 
.0720 
.0878 
.1060 

-.1275 
.1480 
.1720 
.2000 
.2380 
.28 
.32 
.39 
.47 
.60 

1.00 

1.32 

Elongation  of  inch  sections:  ".16,  ".18,  ".17,  ".20,  ".42*,  ".19. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  per  cent. 
Fractured  1".6  from  the  neck.    Appearance,  silky. 
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STEEL   KAILS. 

No.  4489. 

Bail  No.  34. 
« 

Specimen  (7. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

• 

In  ganged  leugth. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14, 000 

14,500 

15,000 

15, 500 

16,000 

16,500 

17,000 

17, 500 

18,000 

18,260 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
34,000 
35.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72, 000 
73,040 
0 

Inches. 

0. 

.0007 
.0017 
.0037 
.0058 
.0074 
.0077 
.0084 
.0092 
.0120 
.0147 
.0165 
.  0201 
.0250 
.  0350 
.0458 
.0585 
.0740 
.0900 
.  1075 
.1290 
.  1520 
.1780 
.2075 
.2430 
.29 
.36 
.42 
.56 
.79 

1.00 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  16.7  per  tent. 

0. 

.0008 

Elongation  of  inch  sections :  ".08,  ".10,  ".12,  ".14,  ".19,  ".37#. 
Diameter  at  fracture,  ".40.  Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  1"  from  the  neck.    Appearance,  silky. 


ri#Sa£: 


1  -Yv 


STEEL   RAILS. 


No.  4490. 
Bail  No.  34. 
Specimen  D. 


4N 


4*c 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

250 

1,250 

2,600 

5,000 

7,600 

8,250 

8,500 

8,760 

9,000 

0,250 

9,600 

9,750 

10,000 

10,600 

11,000 

11,600 

12,000 

12,500. 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17,600 

0 


Per  square 
inc. 


inXreiElon«ation- 


Set. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
76,000 
78,000 
70,000 
70,400 
0 


Jnchet. 
0. 
.0007 
.0017 
.0037 
.0060 
.0067 
.0071 
.0073 
.0095 
.0158 
.0280 
.0385 
.0445 
.0600 
.0740 
.0900 
.1075 
.1270 
.1480 
.1740 
.2020 
.2350 
.«7 
.32 
.39 
.46 
.58 
.76 
.95 
1.21 


Inch. 
0. 


0. 
".6665 


Remarks. 


Initial  load. 


Elastic  limll 


Tensile  strength. 
=  20.2  per  cent. 


1 


•je- 


Elongation  of  inch  sections :  ".17,  ".23,  ".43*,  ".17,  ".12,  ".09. 
Diameter  at  fracture,  ".40.    Area,  ".1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  silky. 


H.  Ex.  161 27. 
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STEEL   RAILS. 


No.  4491. 
Bail  No.  34. 
Specimen  E. 


Diameter,  ".564. 
.  Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,250 
8,600 
8,760 
9,000 
9,250 
9,500 

9,750 

10,000 
10,260 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,480 
0 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 

39,000 

40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
69,920 
0 

Inches. 
0. 

.0007 
.0017 
.0037 
.0059 
.0066 
.0069 
.0071 
.0072 
.0074 
.0081 
$       .0091 
\       .0580 
.0638 
.0688 
.0776 
.0948 
.1135 
.1300 
.1530 
.1760 
.2025 
.2335 
.28     • 
.32 
.37 
.42 
.52 
.62 
1.02 
1.22 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 



Tensile  strength. 
=^20.3  per  cent. 

Elongation  of  inch  sections:  ".31%  ".28,  ".17,  ".17,  ".15,  ".14. 
Diameter  at  fracture,  ".42.    Area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  1".15  from  the  neck.    Appearance,  silky. 


; 


/ 


STEEL   RAILS. 


Fo.  4492. 

Bail  No.  34. 


imenF. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sanare 
inch. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,600 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,790 

10,000 

10,900 

11,000 

11,900 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17,580 

0 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
86,000 
36,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
64,000 
56,000 
98,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,820 
0 

Inehtt. 

0. 
.0008 
.0019 
.0039 
.0063 
.0065 
.0067 
.0069 
.0073 
.0075 
.0082 
.0086 
.0250 
.0500 
.0552 
.0720 
.0850 
.1040 
.1230 
.1440 
.1675 
.1940 
.2220 
.26 
.30 
.35 
.40 
.50 
.61 
.88 

1.07 

1.46 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength* 
=  24.3  per  cent. 

.0002 

.0005 

« 

•••••■••         • • 

Elongation  of  inch  sections:  ".15,  ".18,  ".30,  ".44»,  ".22,  ".17. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  3".7  from  the  neck.    Appearance,  silky. 
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STEEL   RAILS. 


No.  4493. 

Rail,  No.  34. 

Specimen  G. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Personam 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,000 

8,250 

8,600 

8,750 

9,000 

9,250 

9,500 

9, 750' 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

18,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,600 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
0 

Inches. 
0. 

.0009 
.0019 
.0039 
.0061 
.0067 
.0070 
.0073 
.0076 
.0081 
.0087 
.0335 
.0480 
.0605 
.0770 
.0940 
.1120 
.1310 
.1525 
.1770 
.2030 
.2345 
.28 
.32 
.38 
.44 
.51 
.68 
.97 
1.42 

Inch. 
0. 

Initial  load. 

.0002 

.0006 

Elastic  limit. 

Tensile  strength. 
=  23.7  per  cent. 

Elongation  of  inch  sections:  ".13,  ".17,  ".30,  ".38*,  ".24,  ".20. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fracturefi  at  middle  of  stem.    Appearance,  silky. 


J 


STEEL   RAILS. 

No.  4478. 
Bail  No.  35. 
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Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Poundt. 
600 
2,500 
5,000 
10,000 
15,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
1    23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,600 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
33,0OQ 
34,000 
36,000 
36,000 
37,000 
88,000 
39,000 
39,240 
0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
86,000- 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
56,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,480 
0 

Inehei. 
0. 

.0014 

.0031    « 

.0067 

.0102 

.0121 

.0127 

.0130 

.0134 

.0140 

.0147 

.0170 

.0195 

.0347 

.0470 

.0578 

.0670 

.0785 

.0880 

.0998 

.1120 

.1240 

.1350 

.1500 

.1620 

.1780 

.1920 

.2075 

.2240 

.2400 

.2590 

.30 

.35 

.40 

.46 

.52 

.60 

.70 

.86 

1.18 

1.37 

1.63 

Inch. 
0. 

Initial  load. 

Elastic  lhalt. 

\ 

Cracks  opened  in  surface  of  atom. 

Tensile  strength. 
=  16.3  per  cent. 

0. 
.0002 

.0010 

•      ••••      •■••• 

Elongation  of  inch  sections:  ".10,  ".13,  ".14,  ".16,  ".17,  ".15,  ".25* , 
".22.  ".18,  ".13. 

Diameter  at  fracture,  ".70.    Area,  .385  square  inch. 

Contraction  of  area,  23  per  cent. 

Fractured  3".7  from  the  neck.  Appearance,  granular,  radiating  from 
a  dull  silky  spot  in  the  circumference. 

Six  rows  of  fine  transverse  cracks  developed  along  Surface  of  stem. 


STEEL   BAILS. 

Ho.  4483. 
Rail  No.  36. 


Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Ganged  length,  10". 


Applied  load*. 

In  gmged  length. 

Total. 

InX™ 

Elongation. 

■Set. 

**"** 

is!  WO 
18,000 
21,000 
24,1)00 
27,000 
30. 000 

Si!  200 
31,600 

14, 90s 

34,800 

30.000 
37,200 
38.100 

46,  m 

41.  M) 
40,900 

4>!2O0 
50.400 

52,' 300 

5w!boo 

O2'.4O0 
02,  010 

olooo 

so!  ooo 
ss!ooo 

m!ooo 
so!  ooo 

so! ooo 

04,000 

o«,ooo 

os,  ooo 

7o,ooo 

72,000 
74,000 
70,000 
78.000 

ss!nou 

84.000 

so. ooo 

02,'uOO 

wlooO 

OH  OOO 

loiooo 

104,000 

.0011 

loon 

I  out 

.0170 

.0173 

!owa 

.0180 
'.OS-SI 

'.ma 

luck. 

Initial  loid. 

0. 

.0002 

RlaoMc  limit. 

.1000 
.1120 

'ust 
'aw 

.2180 

.2300 

.2820 

.» 

.31 

!ta 

.43 
.45 

.31 

'a 

.73 
1.11 

1.30 

Tensile  utirneth. 

,° 

138 

Elongation  of  inch  sections:  ".09,  ".13,  ".14,"  .13,  ■ 
".13,  ".13,  ".11. 

Diameter  at  fracture,  ".78.    Area,  .478  square  inch. 

Contraction  of  area,  20.3  per  cent. 

Fractured  5"./>  from  the  neck.  Appearance,  flne,gra 
from  a  dull  silky  spot  at  the  circumference. 
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Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Ganged  length,  10". 


Applied  load*. 

In  ganged  length. 

* 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
600 
8,000 
6,000 
12,000 
18,000 
24,000 
27,000 
27,600 
28.200 
28,800 
29,400 
30,000 
30,600 
81,200 
81,800 
82,400 
83,000 
38,600 
34,200 
34,800 
85,400 
86,000 
37.200 
88,400 
89,600 
40,800 
42,000 
43,200 
44,400 
46,600 
46,800 
48,000 
48,200 
60,400 
51,600 
52,800 
53,350 
46,800 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
.      66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
.88,920 

Inches. 
0. 

.0015 
.0032 
.0066 
.0098 
.0136 
.0159 
.0166 
.0172 
.0181 
.0227 
.0450 
.0728 
.0775 
.0835 
.0917 
.1020 
.1107 
.1230 
.1300 
.1390 
.1540 
.1785 
.2017 
.2290 
.2560 
.2880 
.31 
.36 
.40 
.46 
.51 
.60 

*     .70 

.84 

1.07 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 
At  time  of  rupture. 
=  18.6  per  cent. 

.0001 
.0009 

..  ••     -  -  -  - 

0 

1.86 

Elongation  of  inch  sections:  ".13,  ".42*  ".20,  ".20,  ".17,  ".19,  ".17. 
".13,  ".14,  ".11. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41.2  per  cent.- , 

Fractured  3".l  from  the  neck.  Appearance,  silky,  interspersed  with 
granular  metal  at  the  circumference. 
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STEEL  RAILS. 


SPECIFIC  GBA  VITY  AND  HARDNESS  OF  HEADS  OF  BAILS. 

[Specimen*  1  inch  diameter  by  1  inch  long  taken  from  heads  of  teuton  specimens.] 


No.  of 
rail. 


101 

11 

12 

13 

16 

17 

18 

10 

21 

22 

23 

24 

26 

26 

27 

27 

28 

29 

29 

30 

81 

32 

33 

34 

35 

36 

37 


} 


Brand. 


Boiled  by  No.  Chicago  Boiling  Mill  Co.,  Chicago,  HI 


I 


"  Barrow  Steel,  1868  ••  " 

"  6  sec,  No.  65  " 

"P.  S.  Co.,  1879" 

"  12  A.  &  B.  I.  &  8.  C.  Troy  Steel,  1883-12  "  . 

"LaokaL&C.Co.,  Scran  ton,  4-89  " 

"G.H.Hutte,1880" : 

"  Cammel  Sheffield  Toughened  Steel,  1873  ". 


"John  Brown  <fc  Co.,  Sheffield  Atlas  Steel  /„  Sec.  08  ". 


"B. I. Co. Steel,  76" 

"Dowlaia  Steel,  7-70,  guaranteed  " 

"A-B-S,89,  111" 

••  Scranton  Steel  Co.,  3,  89  " 

"W.I.  Co.  Steel" 

"C.B.li.Co.,12,75" 


"  Wilaon  Cammel  Co.' a  Steel,  Sec.  A.  Dron field". 
V 


Speeiflo 

Hard- 

gravity. 

neaa. 

7.8534 

25.18 

7.8436 

21.89 

7.8479 

25.28 

7.8476 

21.52 

7.8485 

27.32 

7.8233 

25.13 

7.8235 

19.29 

7.8559 

18.09 

7.8420 

14.69 

7.8331 

18.19 

7.8387 

26.04 

7.8266 

17.53 

7.8555 

14.26 

7.8568 

12.72 

7.8487 

16.23 

7.8471 

17.26 

7.8555 

12.48 

7.8077 

15.21 

7.8245 

13.40 

7.8111 

17.17 

7.8566 

17.35 

7.8403 

26.67 

7.8484 

30.14 

7.8523 

17.72 

7.8435 

15.28 

7.8348 

'  23.57 

7.8272 

18.58 
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STEEL   RAILS.  431 

C0MPBE88I0H  TESTS  AND  COLD  FLOW. 

[Specimens  taken  longitudinally  from  heads  of  rails.] 

Compression  tests  were  made  with  the  specimens  having  the  original 
dimensions,  4"  long  by  1".0092  diameter.  After  passing  the  elastic 
limit  of  the  metal,  but  before  reaching  a  well  defined  ultimate  strength, 
which  in  specimens  of  these  dimensions  marks  the  time  when  lateral 
deflection  progresses  rapidly,  the  loads  were  released  and  the  speci- 
mens cut  down  in  length  to  about  2".5. 

The  tests  were  resumed  with  the  shortened  specimens,  which  now 
under  the  higher  compression  loads  yielded  chiefly  in  radial  directions; 
300,000  pounds  total  load  was  applied  to  each,  with  the  exception  of 
the  specimen  from  rail  !N"o.  30,  which  developed  extensive  shearing 
fractures  at  260,000  pounds,  when  the  test  was  discontinued. 

The  stress  per  square  inch  on  the  shortened  specimens  is  computed 
from  the  sectional  area  as  measured  at  the  middle  of  its  length  at  the 
time  the  given  stress  was  applied. 
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Specimen  cut  off,  reducing  length  to  2". 506.    Bested  13  days  and  test 
then  resumed. 


Diameters. 

Applied  loads. 

Length. 

End  A. 

Middle. 

EndB. 

Remarks. 

• 

TotaL 

Per  Miian 
inch- 

Diameter. 

..    ./ 

Sectional 

Pounds. 

Pounds. 

Inches, 

Inch**. 

Inches. 

Sq.inches. 

Inehes. 

0 

0 

2.500 

L0218 

1.0238 

.828 

1.0286 

86,000 

102,580 

2.491 

L0234 

1.0276 

.829 

L0251 

90,000 

107,050 

2.473 

1.0250 

1.0816 

.836 

1.0278 

95,000 

112,830 

2.455 

1.0278 

1.0352 

.842 

1.0800 

100,000 

116,140 

2.407 

L0350 

1.0468 

.861 

L0356 

106,000 

121,250 

2.389 

1.0888 

1.6502 

•  806 

1.0391 

110,000 

124,480 

2.849 

1.0428 

1.0606 

flfti. 

1.0426 

115,000 

127,490 

2.306 

1.9505 

1.0715 

.902 

1.0482 

120,000 

180,150 

2.263 

L067 

1.0837 

.922 

1.055 

125,000 

132,140 

2.204 

1.065 

1.0974 

.940 

LOOO 

130,000 

136.270 

2.161 

L068 

L1024 

.954 

1.066 

136,000 

185,790 

2.107 

1.080 

L1252 

.994 

1.072 

Quarters  1".1310  diam- 

- 

eter. 

140,000 

137,660 

2.056 

1.087 

1.138 

1.017 

1.082 

150,000 

140,060 

1.963 

1.109 

L168 

1.071 

1.094 

160,000 

138,650 

1.827 

1.185 

1.212 

1.154 

1.118 

170.000 

141,200 

1.747 

L137 

L238 

1.204 

1.181 

Bested  16  hours. 

180,000 

139,860 

1.652 

L176 

1.280 

1.287 

1.150 

■ 

190,000 

141,260 

1.597 

L192 

1.309 

L845 

1.168 

200,000 

142,650 

1.516 

1.207 

L886 

1.402 

1.187 

220,000 

140,940 

1.386 

L242 

1.410 

L561 

1.223 

240,000 

140, 430 

L284 

1.288 

L476 

1.709 

1.265 

260,000 

141.920 

1.198 

1.336 

1.527 

1.832 

1.312 

280,000 

141,560 

1.122 

1.383 

1.587 

L978 

1.360 

800,000 

143,750 

1.056 

L420 

• 

1.630 

2.087 

1.385 

Surface  of  specimen  uniformly  mottled,  minute  oblique  shearing 
cracks  started  on  cylindrical  surface. 

BL  Ex,  161 28 


STEEL    HAILS. 

No.  920. 
Rail  No.  24. 


.  4". 

er,  l".0O02. 

Eil  area,  .BO  square  inch. 

.  length,  3". 


Id  gauged  length. 


ju  cut  off,  reducing  length  to  2",506,    Bested  10  days  and 


* 


I 


1 


STEEL   BA1L8, 

No.  920— Continued. 


Pouiuht. 

PMwff. 

/«**«. 

iiwfet. 

In-**. 

Sqincha 

1.0105 

.823 

70. 000 

2. 402 

1.0274 

.820 

Bti.sao 

.844 

80,000 

03,570. 

L031B 

.855 

ss.ooo 

B7.:t70 

2.370 

.873 

•0,1)00 

101,580 

1.0450 

1.0020 

.8*1 

05,000 

103.  BO 

2.273 

1  0020 

1.0702 

■15 

100,000 

100,500 

L0632 

1.0030 

.030 

105,000 

106,700 

3.100 

l.oeoo 

1.1000 

.MM 

110,000 

111,000 

2.10S 

1.0030 

1.1235 

.091 

.120,000 

110,050 

3.  WW 

1.095 

1  133 

1.008 

120, 4§u 

i.ooo 

1.110 

1.172 

1.070 

140.000 

122,380 

] 

1.207 

1:144 

123,070 

753 

124,710 

1.278 

1.283 

170.000 

122. 570 

1.387 

122,530 

404 

1.400 

1.  226 

1.402 

1.544 

miu 

1.2*4 

1.438 

1.124 

1.470 

1.700 

1.500 

230,000' 

m,*eo 

] 

107 

L32S 

1.883 

123.650 

L  MS 

1.041 

2*0. ooa 

123,030 

117 

2.000 

1.024 

• 

12S.M0 

1 

Ota 

1.425 

1.052 

2.143 

127,040 

I.  016 

1.451 

1.075 

2.204 

300,000 

130,320 

.908 

1.107 

1.713 

2.302 

JiKla. 
1.0254 

1.0300 

1.0418 

1.0830 

1.0800 

1.0725 

1.0850 
1.0885 

1.100 

i'r.'» 

1.103 

1.227 

1.280 

1.338 

MOO 

1.430 

1.455 
1.478 

Rested  20  houm  w 


The  tensile  fracture,  which  started  at  a  seam  in  the  steel,  opened 
longitudinally  ".lfl;  from  this  were  started  two  shearing  fractures, 
45°  in  direction  with  the  axis  of  specimen. 

On  the  cylindrical  surface  there  were  14  longitudinal  lines  shown 
where  the  metal  was  seamy  or  deficient  in  continuity.  Some  of  the 
lines  were  very  distinctly  developed,  others  showing  their  presence  by 
slight  changes  in  color  of  surface. 


STEEL  RAILS. 

No.  921. 
Sail  No.  25. 


Length,  4". 
Diameter,  1".0093. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Bested  eleven  days,  then  cnt  off,  reducing  length  to2".502. 
average  diameter,  1".0293. 
Lines  scored  on  cylindrical  surface  4"  apart. 
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i 


Applied  loads. 

i 

Diameters. 

Middle. 

Length. 

End  A. 

EndB. 

Bemarks. 

Total. 

Per  square 
inon. 

Diameter. 

Sectional 

area. 

Pounds. 

Pound*. 

Inches. 

Indus. 

InchM. 

Sq. inches. 

Inches. 

0 

0 

2.502 

1.0298 

1.0293 

.832 

1.0293 

60,000 

72,120 

2.502 

1.0293 

1.0293 

.832 

1.0298 

85,000 

76,820 

2.468 

1.0302 

1.0374 

.845 

1.0306 

70,000 

81,210 

2.426 

1.0346 

1.0480 

.862 

1.0350 

76,000 

86,320 

2.384 

L0395 

1.0578 

.879 

1.0419 

At  quarter  1".0800  di- 
ameter. 

80,000 

88,990 

2.830 

1.0456 

1.0702 

.899 

L0460 

88,000 

92,090 

2.278 

1.0532 

1.0844 

.923 

1.0562 

• 

•0,000 

95,740 

2.218 

1.0602 

1.0978 

.946 

1.0627 

At  quarter  1"  .1050  di- 
ameter. 

05,000 

97,640 

2.161 

1.0722 

1. 1131 

.973 

1.0744 

100,000 

100,400 

2.112 

1.0786 

1.1260 

.996 

1.0814 

110,000 

103,680 

1.995 

1.0985 

1. 1624 

1.061 

1. 1010 

120,000 

105, 170 

1.865 

1.1195 

1.2066 

1.141 

1.1218 

At  quarter  1". 2144  di- 
ameter. 

130,000 

100,000 

1.743 

1.1428 

1.2513 

1.300 

1.1578 

140,000 

106,060 

k«34 

1. 1720. 

1.2965 

1.320 

1.1760 

150,000 

106, 610 

1.534 

1.203 

1.3385 

1.407 

1.202 

100,000 

107,100 

1.460 

1.225 

1.379 

1.494 

1.225 

170,000 

106,920 

1.382 

1.251 

1.423 

1.590 

1.250 

The  quarter-inch  a 

ectiona  scored  on 

cylindrical  surface 

now  measure  as  follows:  ".086, 

".1 

64,  ".160,  ".154,  ".14 

5,  ".144,  ".152,  ".152, 

".156,  ".088. 

» 

180,000    1    107,660 

1.317    |      1.280 

1.459    1      1.672 

1.-277    1 

190,000    |    107,220 

1.256    |      1.308 

1.502    1      1.772 

1. 808    1  Middle  diameter  now 
the  maximum  one. 
Seren  minute  longi- 

■ 

tudinal  cracks  open- 
ed ".05  to  ".08  long. 

200,000 

108,340 

1.201 

1.341 

1.533 

1.846 

1.332 

210,000 

.    108,750 

1.153 

1.368 

1.568 

1.931 

1.360 

220,000 

110,220 

1.112 

1.395 

1.594 

1.996 

1.383 

240,000 

112,150 

1.044 

1.462 

1.654 

2.149 

1.435 

The  quarter-inch  sec 

tions  scored  on  the  cylindrical  surface  now  measure  as  follows :  ".00,  ".1 35, 

• 

".144,  ".184,  ".128 

,  ".122,  ".132,  ".134,  " 

.188,  ".00. 

260,000 

114,130 

.980 

L510 

1.703 

2.278 

1.480 

180,000 

115,610 

.982 

1.562 

1.756 

2.422 

1.526 

800,000 

117,370 

.880 

1.610 

1.804 

2.656 

1.580 

Opened  an  oblique  shearing  fracture  49°  with  axis  of  specimen. 
The  quarter-inch  sections  now  measure  as  follows:  ".00,  ".076,  ".125, 
".125,  ".116,  "017,  "126,  'U35,  ".076,  ".00. 


t 
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Diameters. 

Applied  loftilfl- 

Length. 

End  A. 

Middle. 

EndB. 

Remarks. 

TotaL 

Per  square 
inch. 

Diamter. 

Sectional 
area. 

Pounds. 

Pounds. 

Inches. 

Inehes. 

Inches. 

Sq.Inchss. 

Inehes. 

0 

0 

2.505 

1.0253 

1.0278 

.829 

1.0276 

55,000 

65,480 

2.476 

1.0261 

1.0341 

.840 

1.0297 

60,000 

70,180 

2.437 

1.0312 

1.0433 

.855 

1.0328 

66,000 

74,460 

2.392 

1.0372 

1.0542 

.873 

1.0382 

70,000 

78,380 

2.337 

1.0436 

1.0665 

.893 

1.0445 

75,000 

81,430 

2.276 

1.0525 

1.0832 

.921 

1.0526 

80,000^ 

83,420 

2.172 

1.0742 

1.1052 

.959 

1.0672 

85,000 

85,860 

2.113 

1.087 

1.1230 

.990 

1.080 

90,000 

88,150 

2.051 

1.097 

1.1402 

1.021 

1.090 

At  quarter  1".1465  diam. 

95,000 

89,870 

1.981 

1.111 

1.1600 

1.057 

1.101 

100,000 

87,180 

LOU 

1.126 

1.2088 

1.147 

1.113 

Rested  without  load  24 
hours. 

110,000 

98,060 

1.796 

1.154 

1.227 

1.182 

1.133 

120,000 

94,340 

1.674 

1.176 

1.273 

1.272 

1.165 

130,000 

95,100 

1.570 

1.206 

1.319 

1.367 

1.192 

140, 000 

95,690 

1.482 

1.223 

1.365 

1.463 

1.212 

150, 000 

95,780 

1.405 

1.262 

1.412 

1.506 

1.254 

160,000 

96,620 

1.331 

1.287 

1.452 

1.656 

1.274 

170,000 

97,760 

1.268 

1.323 

1.488 

1.739 

1.310 

180,000 

97,140 

1.203 

1.348 

1.536 

1.853 

1.334 

190,000 

98,660 

1.148 

1.380 

1.566 

1.926 

1.360 

200,000 

«W5|  »HJv 

1.111 

1.416 

1.605 

2.023 

1.400 

210,000 

100,910 

1.066 

1.438 

1.628 

2.081 

1.424 

. 

220,000 

101, 150 

1.026 

1.470 

1.664 

2.175 

.1.456 

240,000 

100, 670  * 

■  960 

1.516 

1.716 

2.384 

1.500 

200,000 

106, 510 

.905 

1.578 

1.763 

2.441 

1.550 

280,000 

108, 820 

.863 

1.615 

1.810 

2.573 

1.590 

300,000 

110,780 

.824 

1,690 

1.857 

8.708 

1.650 

A  cluster  of  very  fine  longitudinal  cracks  was  developed  in  one  lo- 
cality during  the  test,  and  when  near  the  close  three  fine  oblique  cracks 
opened  ".08  to  ".15  long. 

No  throbs  felt  during  the  test. 


EL    RAILS, 
"o.  923. 
L  No.  27. 


gth  to  2".fi0i.  Bested  without  load  12 
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Applied  loads. 

Length. 

Diameter*. 

Remarks. 

Snd  A. 

fiddle. 

Total. 

Per  square 
inch. 

Diameter. 

Sectional 
area. 

EndB. 

Inches. 

1.0212 

1.0224 

1.0269 

1.0306 

1.0350 

1.046 

1.060 

1.077 

1.107 

1.126 

1.142 
1.168 
1.185 
1.201 
1. 221 
1.245 

Pounds. 

0 

86,000 

90,000 

95,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 
170,000 
180,000 
190.000 
200,000 
210,000 

220.000 
230,000 
240,000 
260.000 

Poundt. 
0 
102,530 
106,260 
109,700 
114,020 
119,560 
122,080 
124,880 
129,390 
129,870 

132,230 
132,500 
132,940 
133,620 
132,360 
131,330 

128, 810 

Jnehet. 
2.457 
2.422 
2.369 
2.340 
2.296 
2.196 
2.076 
1.973 
1.870 
1.771 

• 

1.687 
1.605 
1.535 
1.450 
1.391 
1,323 

1.250 
1.184 
1.133 
1.026 

Inches. 
1.0162 
1.0187 
1.0234 
1.0272 
1.0322 
1.041 
1.060 
1.060 
1.096 
1.112 

1.126 
1.145 
1.168 
1.184 
1.213 
1.249 

Ineket. 

1.0204 

1.0275 

1.0381 

1.0499 

1.0565 

1.0820 

1.1184 

1. 1514 

1.174 

1.213 

1.241 
1.278 
1.313 
1.346 
J.  387 
1.427 

1.475 

So. inches. 

.818 

.829 

.847 

.866 

.877 

.920 

.983 

1.041 

1.082 

1.165 

1.210 
1.283 
1.354 
1.423 
1.511 
1.599 

1.708 

At  quarter  l".1275diam. 

EndB  was  greased. 
Piece  of  paper  over 

end  B. 
At  q  uarter  1"  .266  diam. 

. 

Middle  diameter  now 
the  largest. 

. 

Eight  longitudinal  belts  of  short  oblique  shearing  fractures  were  de- 
veloped. They  were  first  conspicuous  on  the  surface  of  the  specimen 
after  16,000  pounds  compression  had  been  applied,  then  appearing  to 
the  eye  as  dark-colored  belts,  the  lines  of  fracture  being  distinguish- 
able by  means  of  a  reading  lens. 

After  higher  stresses  were  applied,  these  minute  fractures  enlarged, 
and  after  200,000  pounds  one  principal  fracture  extended  obliquely 
nearly  the  length  of  the  specimen. 

Continuing  the  loads,  three  principal  fractures  were  enlarged,  two  of 
which  extended  the  length  of  the  specimen,  the  third  nearly  so. 


AU 


STEEL    RAILS. 


SHEARING  TESTS  OF  SPECIMENS  FROM  HEADS  OF  STEEL  RAILS 
TAKEN,  FROM  FRACTURED  TENSILE  SPECIMENS. 


WdUmeter. 


aring\ 
I     plane*    i 


fl: 


.H 


Three-eighths  inch  diameter  at  bottom  of  grooves. 
Sheared  along  two  planes. 


No.  of 
test. 

No.  of 
rail. 

Diame- 
ter 
sheared. 

Shearing 
area. 

Shearing  strength. 

Remarks. 

Total. 

Per 
square 





Sq. Inth. 

inch. 

Inch. 

Pounds. 

Pounds. 

5340 

8 

1 

.22 

14,620 

66,450 

5341 

10 

| 

.22 

17,340 

78,820 

5342 

12 

I 

.22 

17,780 

80,820 

5343 

17 

1 

.22 

17,190 

78, 140 

5344 

19 

1 

.22 

15,330 

69,680 

5345 

23 

| 

.22 

17,310 

78.680 

5346 

23 

a 

.22 

17,520 

79,640 

Annealed. 

5347 

28 

} 

.22 

12,490 

56,770 

5348 

31 

t 

.22 

14,270 

64.860 

5340 

34 

.22 

13,640 

62,000 

5350 

36 

.22 

16,980 

77, 180 

5351 

6 

| 

.22 

15,530 

70,590 

5352 

11 

$ 

.22 

17,780 

80,820 

5353 

13 

1 

.22 

18,580 

84,450 

5354 

17 

i 

.22 

15,820 

71, 910 

5355 

19 

! 

.22 

15, 810 

71,860 

5356 

22 

.22 

15.690 

71,320 

5357 

16 

i 

.22 

18. 850         85. 080 

5359 

I 

'1 

.22 

14. 105 

64,110 

5360 

2 

i 

.22 

15,030 

68,320 

5361 

5 

1 

.22 

15,390 

69, 950 
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RIVETED  J0IHT8. 

Comprised  in  the  present  report  are  113  tests  made  with  steel  plates 
of  £",  ^ff",  §",  and  -& "  thickness,  with  iron  rivets,  machine  driven,  in 
drilled  or  punched  holes. 

The  plates  used  were  from  material  used  in  earlier  tests,  the  results 
of  which  have  been  published  in  previous  reports. 

The  sheet  number,  showing  from  what  sheet  each  plate  came,  and 
the  number  of  the  riveted  joint  test  in  which  the  plate  had  been  pre- 
viously tested,  are  shown  on^he  sketch  of  each  joint. 

In  reports  of  tests  for  the  years  1885  and  1886  will  be  found  the 
drawings  of  the  sheets  and  the  original  tests  referred  to. 

In  the  use  of  metal  once  before  tested,  such  plates  were  selected  as 
had  not  been  overstrained  previously,  or  those  in  which  the  elastic 
limit  had  been  but  very  slightly  exceeded. 

The  present  tests  are  supplementary  to  those  of  earlier  reports,  and 
occupy  a  place  intermediate  between  the  elementary  forms  of  joints 
and  the  more  elaborate  types  of  joints  which  have  been  investigated. 

Wide  variation  has  been  given  the  pitches,  and  rivets  of  extreme 
diameters  have  been  used  for  the  purpose  of  including  joints  in  which 
these  features  have  been  carried  to  their  practical  limits. 

In  double-riveted  seams  chain  and  zigzag  riveting  have  been  em- 
ployed, and  their  relative  behavior  ascertained  when  the  distance  be- 
tween rows  of  rivets  was  reduced. 

The  metal  in  a  riveted  joint  frequently  shows  a  tendency  to  draw 
down  in  thickness  in  an  oblique  direction  behind  each  rivet,  and  it  may 
happen  that  in  zigzag  riveting  the  second  row  of  holes  may  be  placed 
directly  in  the  path  of  the  metal  thus  reduced  in  thickness,  and  lines 
of  fractures  developed  "taking  a  zigzag  course  from  one  line  of  holes  to 
the  other,  notwithstanding  the  aggregate  length  of  plate  fractured  ex- 
ceeds the  net  distance  between  rivet  holes  of  the  same  row.  Examples 
of  this  kind  are  shown  in  the  f$"  plate. 

iu  the  same  thickness  of  plate  are  illustrations  of  chain-riveted 
joints  of  corresponding  distances  between  rows  of  holes,  in  which  the 
lines  of  fracture  have  taken  a  direct  course  along  the  seam  from  hole 
to  hole  in  the  same  row. 

In  joint  No.  4993,  which  has  the  minimum  distance  between  rows, 
the  net  distance  is  £",  while  in  the  direction  of  the  pitch  the  net  dis- 
tance is  2£". 

The  efficiencies  of  the  joints  are  stated  in  per  cent  of  the  strength  of 
the  solid  plate. 


"£»•  V.- 
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RIVETED  JOINTS. 


tfo.  4911. 


(J"  steel  plate;  $"  drilled  holes;  iroil  rivets,  2§"  pitch.) 


«  s 


>v. 


1373 


■  -     '       ■■-■■■        ■  ■  ■^j    !    ■  -a.    ,  v.     r  ,  fc  j.1  ■  ,  ■'      ■=-. 

Areas. 

Plate,  gross  sectional  area square  inches. .  3. 31 

Plate,  net  sectional  area do 2.52 

Plate-bearing  surface  of  rivets • do 1.58 

Rivets,  shearing  area do 6.14 

Tensile  strength,  162,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes,  silky,  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  49, 090 

Tension  on  net  section  of  plate ...do 64,480 

Compression  on  bearing  surface  of  rivets do 102,850 

Shearing  on  rivets do 26, 470 

Average  elongation  of  rivet  holes : 

First  row inch..     .  37 

Second  row do..,     .05 

Efficiency  of  joint,  84.4  per  cent,     . 


RIVETED  JOINTS. 


No.  4912. 


(4"  steel  plate;  § "  drilled  holes;  iron  rivets,  2£"  pitch.) 

^ 


L 
1367 


C 

2336 
1348 
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•    x..»  .  . 

V    JL-S 


i.» 


sw 


1    s^  s^  

Areas. 

Plate,  gross  sectional  area , square  inches.. 

Plate,  net  sectional  area ,, do 

Plate-bearing  surface  of  rivets do 

Rivets,  shearing  area do 

• 
Tensile  strength,  172,000  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance 

slightly  lamellar. 

Maximum  stress  on  joint. 

f 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do..,. 

Shearing  on  rivets ., do.,,. 

Efficiency  of  joint,  84.5  per  cent, 


3.31 
2.52 
1.58 
6.14 


silky, 


51,960 

68,250 

108,860 

28, 010 


B1VETED   JOINTS. 


No.  4913. 


(|"  steel  plate;  %"  drilled  holes;  iron  rivets,  2 %"  pitch.) 


JSE 
2890 


T 


X 


I 


i . 


-/" 


0! 

0 

0 


_4- 


c 

D 
1330 


4T-* 


^       /** 


Areas. 

Plate,  gross  sectional  area * square  inches..  3.3?- 

Plate,  net  sectional  area 1 do 2. 31 

Plate-bearing  surface  of  rivets dd .  1.0S 

Rivets,  shearing  area T #. do....'.  6.01 

Tensile  strength,  151,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearanee  silky,  slightly 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 810 

Tension  on  net  section  of  plate _ do 65, 760 

Compression  on  bearing  surface  of  rivets do..*..  140,650 

Shearing  on  rivets do 25, 270 

Efficiency  of  joint,  75,7  per  cent. 
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No.  4914. 

(£"  steel  plate 5  \"  drilled  holes;  iron  rivets,  2£"  pitch.) 

> 


x 

1391 


\ 


3 


i 


0! 
01 

0, 


0s 


J) 

2*42 

1331 


4f  -a 


y(raw. 

Plate,  gross  Sectional  area square  inches. .  3. 40 

Plate,  net  sectional  area do .2. 31 

Plate,  bearing  surface  of  rivets do 1. 09 

Rivets,  shearing  area , do 6. 01 

Tensile  strength,  147,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky  lamel- 
lar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  squar^inch . .    43, 500 

*  Tension  on  net  section  of  plate do 64, 030 

Compression  on  bearing  Hiirface  of  rivets do 135, 690 

'Shearing  on  rivets do 24,610 

Efficiency  of  joint,  70.8  per  cent. 
H.  Ex.  161 -29 


KIVETEU    JOINTS. 
No.  4915. 
($"  steel  plate;  J"  drilled  holes;  iron  rivets,  21"  pitch.) 


j 


Ql 

cq 

cd 


Mate,  gross  sectional  area square  inches..  3.54 

PhilP,  net  sectional  area do....  2.46 

Mate,  bearing  iurface  of  rivet* '....do 1.0H 

Rivflls,  sli earing  area do....  6.01 

Tensile  strength,  163,9^0  pounds. 
Tore  out  plate  in  front  of  rivets. 

Majrimum  tires*  on  joint. 

Tension  on  gross  section  of  plate- pounds  per  square  inch..  46,300  , 

Tension  on  net  flection  of  plate do 66.630 

Compression  on  bearing  surface  of  rivets do 151,780 

Shearing  on  riveta do...,  27,g70' 

Efficiency  of  joint,  79.0  per  cent. 
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RIVETED  JOINTS. 

No.  4916. 
(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  2g"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  3. 54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearing  surface  of  rivets : do 1. 08 

Rivets,' shearing  area do 6.01 

Tensile  strength,  153,980  pounds. 
Tore  out  plate  in  front  of  rivet  holes. 

Maximum  8 tr ess  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inc*» . .    43, 500 

Tension  on  net  section  of  plate do 62, 590 

Compression  on  bearing  surface  of  rivets do. . . .  142, 570 

Shearing  on  rivets -..do....    25,620 

Efficiency  of  joint,  74.8  per  cent. 


RIVETED   JOINTS. 
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No.  4919. 
(£"  steel  plate;  J"  drilled  holes;  iron  rivets,  2|"  pitch.) 


x 

1392 


D 
1332 

E 
1353 


Jrea«. 

Plate.,  gross  sectional  area square  inches . .  3. 54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearing  surface  of  rivets .» do 2. 16 

Rivets,  shearing  area do 12. 02 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Marxmum  stress  on  joint.  * 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 810 

Tension  on  net  section  of  plate do 67, 370 

Compression  on  bearing  surface  of  rivets do....  76,720 

Shearing  on  rivets do. . ..  13, 790 

Efficiency  of  joint,  76.1  per  cent. 


RIVETED  JOINT8. 
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No.  4920. 
(£"  steel  plate;  $"  drilled  holes;  iron  rivets,  2$"  pitch.) 


1376 


D 
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B 
1333 


Areas,  y 

Plate,  gross  sectional  area square  inches..    3.57 

Plate,  net  sectional  area % do....     2.48 

Plate,  hearing  surface  of  rive*s do 2. 18 

Rivets,  shearing  area , do 12. 02 

Tensile  strength,  163,150  pounds.  v 

Fractured  the  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45„700 

Tension  on  net  section  of  plate : do 65,  790 

Compression  on  bearing  surface  of  rivets do 74, 840 

Shearing  on  rivets do 13, 570 

Average  elongation  of  rivet  holes  in  plate: 

First  row inch..  .35 

Second  row do...  .00 

Efficiency  of  joint,  74.3  per  cent. 
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RIVETED  JOINTS. 

No.  4919. 

(%'  steel  plate;  &"  drilled  holes;  iron  rivets,  2$"  pitch.) 
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Areas. 

Plate.,  gross  sectional  area square  inches. .    3. 54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearing  surface  of  rivets .- do 2. 16 

Rivets,  shearing  area do 12. 02 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Kaxi mum  stress  on  joint.  * 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 810 

Tension  on  net  section  of  plate do 67, 370 

Compression  on  bearing  surface  of  rivets do. ...  76, 720 

Shearing  on  rivets do. . . .  13, 790 

Efficiency  of  joint,  76.1  per  cent. 


RIVETED  JOINTS. 
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No.  4920. 
(£"  steel  plate;  4"  drilled  holes;  iron  rivets,  2$"  pitch.) 
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B 
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Areas.  > 

Plate,  gross  sectional  area square  inches . .    3. 57 

Plate,  net  sectional  area N do 2. 48 

Plate,  bearing  surface  of  rivers do 2. 18 

Rivets,  shearing  area do 12. 02 

Tensile  strength,  163,150  pounds.  v 

Fractured  the  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45*700 

Tension  on  net  section  of  plate : do 05,  790 

Compression  on  bearing  surface  of  rivets do 74, 840 

Shearing  on  rivets do 13, 570 

Average  elongation  of  rivet  holes  in  plate: 

First  row inch..  .35 

Second  row do. . .  .00 

Efficiency  of  joint,  74.3  per  cent. 
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RIVETED   JOINTS. 
No.  4927. 
(i"  Hteel  plate;  \"  drilled  boles;  iron  rivets,  i 


c 

1333 


Plate,  gross  sectional  area square  inches..     3.39 

Piute,  net  sectional  area ilo 2.50 

Plate,  bearing  surface  of  rivets '.do 1.97 

Rivets,  shearing  area do 10.82 

Tensile  strength,  172,850  pounds. 

Fractured  the  plate  along  first  row  of  rivet  holes.     Appearance,  silky, 
slightly  lamellar. 

Maximum  sires*  on  joint.  ' 

Tension  on  gross  Motion  of  plate pounds  per  square  inch..  48, 150 

Tension  on  net  section  of  plate do 69,140 

Compression  on  hearing  surface  of  rivets do 87,740 

Shearing  on  rivets do 16, 980 

Efficiency  of  joint,  80.3  per  cent. 


RIVETED   JOINTS. 
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No.  4928. 
(£"  steel  plate;  J"  drilled' boles;  iron  rivets,  2  J"  pitch*) 
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.Areas. 

Plate,  gross  sectional  area square  inches..  3.54 

Plate,  net  sectional  area do 2. 46 

Plate,  bearing  nurf ace  of  rivets , , «.<lo 1.5)5 

Rivets,  shearing  area do 10. 82 

Tensile  strength,  167,880  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 420 

Tension  on  net  section  of  plate do 68, 240 

Compression  on  bearing  surface  of  rivets do ... ,  86, 090 

Shearing  on  rivets do ... .  .15, 520 

Efficiency  of  joint,  77.1  per  cent. 


RIVETED   JOINTS. 

No.  4917. 

(4/'  eteel  plate;  I"  drilled  holes;  irou  rivets,  3"  pitch.) 
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Plato,  gross  sectiinal  area eqnaiw  incbAa..  3.89 

Plate,  not  sectional  area do  .    .     2.61 

Plate,  bearing  aurfiii->>  of  rnvts. . do  —   1.08 

RiTeta,  shearing  area do 6.01 

Tensile  strength,  170,800  pounds. 

Tore  out  plate  iu  trout  of  rivets. 

Maximum  ttrets  ra  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..     46,290 

Tension  on  net  section  of  plate do....     66,440 

Compression  on  bearing  surface  of  rivets do 168,150 

Shearing  un  rivets do 28,420 

Efficiency  of  joiut,  79.6  per  cent. 


RIVETED   JOINTS. 


457 


No.  4918. 
(£"  steel  plate;  J"  drilled  holes;  iron  rivets,  3"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  3. 70 

Plate,  net  sectional  area do 2. 62 

Plate,  bearing  surface  of  rivets do 1. 08 

Rivets, shearing  area do....  6.01 

Tensile  strength,  1(>4,280  pounds. 

Tore  out  plate  in  front  of  rivets.  „ 

■ 

Maximum  atre**  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    44, 400 

Tension  on  net  section  of  plate do 62, 700 

Compression  on  bearing  surface  of  rivets do 152, 110 

Shearing  on  rivets do ... .    27, 330 

Efficiency  of  joint,  76.3  per  cent. 


I 

RIVETED   JOINTS. 

No.  4921. 

(£"  steel  plate;  J"  drilled  holes;  iron  rivets,  3J"  pitch.) 


Pinto,  gross  sectional  area Kqnnro  inches..  3. 16 

Piute,  net  sectional  area do 2.27 

Plate,  bearing  surface  of  rivets .". do 1.76 

HivetJj,  shearing  area do 9.62 

Tensile  strength,  146,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Marimiim  tlren  ou  joint. 

Tension  on  gross  section  of  plate. .'. pounds  per  square  inch..  16,330 

Tension  on  net  section  of  plate do 64,490 

Compression  on  bearing  surface  of  rivuts do 83, 180 

Shearing  on  rivets do 15,  320 

Efficiency  of  joint,  7!>.6  per  cent. 


RIVETED  J0IMT8. 


No.  4922. 


(J"  steel  plate;   J"  drilled  holes;  iron  rivets,  3£"  pitch.) 
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Jreaa. 

Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do. . . 

Rivets,  shearing  area do . . . 

Tensile  strength,  147,200  pounds. 

Fractured  plate  along  first  row  of  .rivet  holes.     Appearance, 
lamellar. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  joint,  80.3  per  cent. 


3.15 
2.27 
1.76 
9.62 


silky, 


46,730 
64,850 
83,640' 
15,300 


RIVETED    JOINTS. 
No.  4920. 
(i"  steel  plate;  J"  drilled  Holes;  irou  rivets,  3J" 


Plate,  gross  sectional  area squaw  inches..   3. 19 

Plate,  net  sectional  area Jo '1.  30 

Plate,  bearing  sectional  area do 1.56 

Rivets,  shearing  area do 8.41 

Tensile  strength,  148,700  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

\farimum  itrat  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  46,610 

Tension  on  net  section  of  plate do....  64,650 

Compression  on  1  tearing  surface  of  rivets do 95,  320 

Shearing  oi.  rivets do....  17,680 

Efficiency  of  joint,  80.2  per  cent. 


RIVETED   JOINTS, 
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No.  4930. 


(±"  steel  plate;  £"  drilled  holes;  iron  rivets,  3£"  pitch.) 
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Plate,  gross  sectional  area square  inches . .  3. 14 

Plat  e,  net  sectional  area do 2. 26 

Plate,  bearing  surface  of  rivets do 1. 56 

Rivets,  shearing  area do 8. 41 

Tensile  strength,  140,300  pounds. 

Fractured  plate  aloug  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  ntre8n  on  joint.  * 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 520 

Tension  on  net  section  of  plate * do 66, 020 

Compression  on  bearing  surface  of  rivets do 95, 640 

Shearing  on  rivets do / 17, 740 

Efficiency  of  joint,  81.7  per  cent. 


HIVETED  JOINTS. 

So.  4923. 

plate;  $"  drilled  holes;  iron  rivets,  3 


Oo 
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at  area square  Inches..  2.97 

I  area do....  2.30 

we  of  rivets do 1.35 

ea do 7.21 

:th,  147,000  pouiids. 

bte  along  first  row  of  rivet  boles.     Appearance,  silky, 

:. 

Maximum  tlrc«*  on  joint. 

action  of  plate primula  per  nqDareiach..  49.520 

inn  of  plate do....  63,940 

mug  surface  of  rivets do 10r?,93f) 

do....  20,400 

oiot,  81.2  per  cent. 


KIVETED  JOINTS. 
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No.  4924. 
(J"  steel  plate;  |"  drilled  holes;  iron  rivets,  3g"  pitch.) 


J3«2 


A**<         ,,«-       

Plate,  gross  sectional  area square  inches. .  2. 94 

Plate,  net  sectional  asea do 2. 27 

Plate,  bearing  surface  of  rivets do 1. 84 

Rivets,  shearing  area do 7.21 

* 

Tensile  strength,  145,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. . 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     49, 460 

Tension  on  net  section  of  plate do 64, 050 

Compression  on  bearing  surface  of  rivets do 108, 510 

Shearing  on  rivets do .  - ,  -     20, 170 

Efficiency  of  joint,  81.1  per  cent, 


RIVETED   JOINTS. 


No.  4925. 


(£"  steel  plate;  %"  drilled  holes;  iron  rivets,  4§"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  3. 29 

Plate,  net  sectional  area do 2. 63 

Plate,  bearing  surface  of  rivets w do 1. 32 

Rivets,  shearing  area do 7. 21 

Tensile  strength,  169,240  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint.    . 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . .  51, 440 

Tension  on  net  section  of  plate do 64, 350 

Compression  on  bearing  surface  of  rivets do 128, 210 

Shearing  on  rivets - do 23,470 

Efficiency  of  joint,  83.7  per  cent. 


RIVETED   JOINTS. 
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TSo.  4926. 
(i"  steel  plate;  J"  drilled  holes;  iron  rivets,  4|"  pitch.) 
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-    Areas. 

Plate,  gross  sectional  area square  inches . .  3. 01 

Plate,  net  sectional  area do 2. 41 

Plate,  bearing  surface  of  rivets do 1. 21 

Rivets,  shearing  area do 7. 21 

Tensile  strength,  167,060  pounds. 

Fractured  plate  along  first  row  of  rivet  boles.     Appearance,  silky 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    55, 500 

Tension  on  net  section  of  plate do 69,  320 

Compression  on  bearing  surface  of  rivets do 138, 070 

Shearing  on  rivets do 23, 170 

Efficiency  of  joint,  95.4  per  cent. 
H.  Ex.  161 30 
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UIVETED   JOINTS. 


No.  4931. 
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(J7'  steel  plate;  g"  drilled  holes;  iron  rivets,  4$"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches . .  3. 25 

Plate,  net  sectional  area do 2. 60 

Plate,  bearing  surface  of  rivets do 1. 05 

Rivets,  shearing  area „• do 6.01 

Tensile  strength,  154,820  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     47,  640 

Tension  on  net  section  of  plate do 59, 550 

Compression  on  bearing  surface  of  rivets do 147, 450 

Shearing  on  rivets , do 25, 760 

Efficiency  of  joint,  80.5  per  cent 


RIVETED   JOINTS. 
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tfo.  4932. 
(|"  steel  plate;  £"  drilled  holes;  iron  rivets,  4§"  pitch.) 
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,  Areas. 
* 

Plate,  gross  sectional  area \ square  inches. .  3. 23 

Plate,  net  sectionul  area '. do 2. 58 

Plate,  bearing  surface  of  rivets do 1. 08 

Rivets,  shearing  area do 6. 01 

TenBile  strength,  150,000  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  46, 720 

Tension  on  net  section  of  plate ." do 58, 490 

Compression  on  bearing  surface  of  rivets do }39r  720 

Shearing  of  rivets do. . . .  25, 110 

Efficiency  of  joint,  78.9  per  cent. 
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RIVETED  JOINTS. 


No.  4933. 
(£"  steel  plates;  $"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  2. 68 

Plate,  net  sectional  area do 1. 57 

Plate,  bearing  surface  of  rivets do . .  a  1.10 

Rivets,  shearing  area do 3. 00 

Tensile  strength,  106,520  pounds. 
Sheared  the  rivets. 

Maximum  btreas  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sq  uare  inch . .  39, 750 

Tension  on  net  section  of  plate do 67, 850 

Compression  on  bearing  surface  of  rivets do 96, 840 

Shearing  on  rivets * do 35, 510 

Efficiency  of  joint,  65.1  per  cent. 


RIVETEp   JOINTS. 
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No.  4934. 
(J"  steel  plates;  §"  drilled  boles;  iron  rivets,  2£"  pitch.) 
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Plate,  gross  sectional  area square  inches. .  2. 70 

Plate,  net  sectional  arai do 1. 59 

Plate,  bearing  surface  of  rivets do 1. 11 

Rivets,  shearing  area do .... '  3. 00 

Tensile  strength,  107,100  pounds. 
Sheared  the  rivets. 

Maximum  stress  on  joint. 

m 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  39, 660 

Tension  on  net  section  of  plate do ... .  67, 360 

Compression  on  bearing  surface  of  rivets do 96, 490 

Shearing  on  rivets do...-  35,700 

^Efficiency  of  joints,  65.0  per  cent. 
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EIVETED  JOINTS. 


No.  4935. 


(\"  steel  plate;  £"  drilled  holes;  iron  rivets,  2£"  pitch.) 
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Plate,  gross  sectional  area square  inches..  2.74 

Plate,  net  sectional  area % *.do 1.62 

Plate,  bearing  surface  of  rivets do 2.25 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  117,200  pounds. 

Fractured  plate  J  1368  along  first  row  of  rivet  holes.    Appearance, 
silky. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 770 

Tension  on  net  section  of  plate do  —  72, 350 

Compression  on  bearing  surface  of  rivets do 52, 090 

Shearing  on  rivets do....  19,500 

Efficiency  of  joint,  70.1  per  cent.  • 


RIVETED   JOINTS. 
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NO.  4936. 


(£"  steel  plate;  £"  drilled  holes;  iron  rivets,  2  J"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches..  2.64 

Plate,  net  sectional  area do 1. 54 

Plate,  bearing  surface  of  rivets do 2. 20 

Rivets,  shearing  area r.  do 6. 01 

Tensile  strength,  111,800  pounds. 

Frdtetured  plate  I  along  first  row  of  rivet  holes.     Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 350 

Tension  on  net  section  of  plate do 72, 600 

Compression  on  bearing  surface  of  rivets do 58, 180 

Shearing  on  rivets  .  . . , do 18, 600 

Efficiency  of  joint,  67.9  per  cent. 
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RIVETED   JOINTS. 

No.  4937. 

(£"  steel  plate;  £"  drilled  boles;  iron  rivets,  2J"  pitch.) 
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Plate,  gross  sectional  area square  inches. .  3. 57 

Plate,  net  sectional  area j do 2.49 

Plate,  bearing  surface  of  rivets do 2. 17 

Rivets,  shearing  area do 6.01 

Tensile  strength,  170,900  pounds. 
Fractured  plate  L  1377  along  first  row  of  rivet  holes, 
silky,  slightly  lamellar. 

Maximum  8tre$8  on  joint. 


Appearance, 


Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 870 

Tension  on  net  section  of  plate do...,  68,630 

Compression  on  bearing  surface  of  rivets do 78, 760 

Shearing  on  rivets do....  28,440 

Efficiency  of  joint,  77.9  per  cent. 
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No.  4938. 
(£"  steel  plate;  $"  drilled  holes;  iron  rivets  j  2£"  pitch.) 
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s^    v>    ■ 

Areas'. 

Plate,  gross  sectional  area square  inches..  3.58 

Plate,  net  sectional  area •. .  do 2. 49 

Plate,  bearing  surface  of  rivets do 2. 18 

Rivets,  sheariug  area do 6.01 

Tensile  strength,  173,750  pounds. 

Fractured  plate  L  1376  along  first  row  of  rivet  holes.    Appearance, 
silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  48, 530 

Tension  on  net  section  of  plate . do 69,780 

Compression  on  bearing  surface  of  rivets '. do 79, 700 

Shearing  on  rivets do 28, 910 

Efficiency  of  joint,  78.9  per  cent. 
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Xo.  4930. 
(J"  steel  plate;  1"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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K 
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4"  -* 


Plate,  gross  sectional  area square  inches. .  2. 87 

Plate,  ii€»t  sectional  area •. do 1. 87 

Plate,  bearing  surface  of  rivets do 1. 00 

Rivets,  shearing  area do....  3. 14 

Tensile  strength,  116,400  pounds. 
Sheared  the  rivets. 

Majimum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 560 

Tension  on  net  section  of  plate do 62, 250 

Compression  on  bearing  surface  of  rivets do 116, 400 

Shearing  on  rivets do. . . .  37, 070 

Average  elongation  of  rivet  holes,  ".16  each. 
Efficiency  of  joint,  69.7  per  cent. 
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No.  4940. 
(J"  steel  plate;  1"  drilled  holes;  iron  rivets,  2$"  pitch.) 
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Areas. 

Plate,  gross  section nl  area square  inches..  2.94 

Plate,  net  sectional  area do 1.92 

Plate,  bearing  surface  of  rivets do 1. 02 

Rivets,  shearing  area ».  do 3. 14 

Tensile  strength,  108,800  pounds. 

Pulled  off  rivet  heads.    Plate  not  fractured.    Average  elongation  of 
rivet  holes,  ".15  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  37, 010 

Tension  on  net  section  of  plate do 56, 670 

Compression  on  bearing  surface  of  rivets do 106, 670 

Shearing  on  rivets do 34,650 

Efficiency  of  joint,  60.0  per  cent. 
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RIVETED   JOINTS. 
No.  4941. 
(£"  steel  plate;  1£"  drilled  holes;  iron  rivets,  2$"  pitch.) 


J" 


I r- 

Areas. 

Plate,  gross  sectional  area square  inches..  2.90 

Plate,  net  sectional  area do 1. 77 

Plate,  bearing  surface  of  rivets do 1. 13 

Rivets,  sheading  area do ... .  3. 98 

Tensile  strength,  125,500  pounds. 

Fractured  Plate  J  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    43, 280 

Tension  on  net  section  of  plate do 70, 900 

Compression  on  bearing  surface  of  rivets) do 111,  060 

Shearing  on  rivets do 31, 530 

Efficiency  of  joint.  70.9  per  cenf. 


RIVETED    JOINTS. 
No.  4942. 

(4"  steel  plate;  1£"  drilled  holes;  iron  rivets,  2£"  pitch.) 


477 


j 

1380 


1365 


1     ■   ■  ■  „j  = 

Area$. 

Plate,  gross  sectional  area square  inches. .  2. 88 

Plate,  uet  sectional  area do 1. 75 

Plate,  bearing  surface  of  rivets do 1. 13 

Rivets,  shearing  area do 3.98 

Tensile  strength,  123,180  pounds. 

Fractured  Plate  K  along  line  of  rivet  holes.     Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  in  oh    42, 770 

Tension  on  net  section  of  plate do 73, 880 

Compression  on  bearing  surface  of  rivets do 119, 010 

Shearing  on  rivets do ... .     30, 950 

Efficiency  of  joint,  73.5  per  cent. 


mm?*. 
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KIVETED  JOINT8. 
No.  4943. 


(J"  steel  plate;  l\"  drilled  holes;  iron  rivets,  2J"  pitch.) 


2J/0 


2370 


-L  -A. 

Areas. 

Plate,  gross  sectional  area square  inches..  2.90 

Flate,  net  sectional  area do 1. 64 

Plate,  bearing  surface  of  rivets do....  1.26 

Rivets,  shearing  area do 4.91 

Tensile  strength,  119,270  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky,  lam- 
ellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section,  of  plate ponnds  per  square  inch . .  41, 130 

Tension  on  net  section  of  plate do 72, 790 

Compression  on  bearing  surface  of  rivets do 94,660 

Shearing  on  rivets do....  24,290 

Efficiency  of  joint,  70.7  per  cent, 


t 


RIVETED   JOINTS. 


479 


No.  4944. 


(£"  steel  i)late;  1J  drilled  holes;  iron  rivets,  2g"  pitch.) 
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Plato,  gross  sectional  area square  inches. .  2. 91 

Plate,  net  sectional  area do 1. 64 

Plate,  bearing  surface  of  rivets do 1.27 

Ri veto,  shearing  area do 4.91 

Tensile  strength,  116,980  pounds. 

Fractured  plate  K  along  line  of  rivet  holes.   Appearance  silky,  slightly 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate * pounds  per  square  inch . .  40, 200 

Tension  on  net  section  of  plate do 71, 330 

Compression  on  bearing  surface  of  rivets do 92, 110 

Shearing  on  rivets • do....  23,820 

Efficiency  of  joint,  69.1  per  cent, 


RIVETED   J0INT8. 


No.  4945. 


(±"  steel  plate;  lJ/#  drilled  holes;  iron  rivet*,  3£"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  3. 10 

Plate,  net  sectional  area do 1. 86 

Plate,  bearing  surface  of  rivets do 1.24 

Rivets,  shearing  area do 4. 91 

Tensile  strength,  124,100  pounds. 

Fractured  plate  K 1383  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 030 

Tension  on  net  section  of  plate do 66, 720 

Compression  on  bearing  surface  of  rivets do 100, 080 

Shearing  on  rivets *. . .  do. . . .  25, 270 

Efficiency  of  joint,  69.1  per  cent. 
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No.  4946. 


(J"  steel  plate;  1£"  drilled  holes;  iron  rivets,  3£"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches..  3. 17 

Plate,  net  sectional  area do 1.91 

Plate,  hearing  surface  of  rivets do 1. 26 

Rivets,  shearing  area 1 do 4.01 

Tensile  strength,  132,400  pounds. 

Fractured  plate  L  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  41, 770 

Tension  on  net  nection  of  plate do 69,  320 

Compression  on  bearing  surface  of  rivets ." do 105, 080 

Shearing  on  rivet* do 26,970 

Efficiency  of  joint,  68.0  per  cent, 
H.  Ex.  161- — 31 
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EIVETED  JOINTS. 
No.  4947. 
1  plate;  1J"  drilled  holes;  iron  rivets,  3f"  pitch.) 


CH 

O 
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Plate,  gross  Motional  area square  inches..  3.34 

Pint*,  net  sectional  area do....  2.10 

Plate,  bearing  surface  of  rivets do 1.24 

KivetH,  shearing  area do....  4.91 

Tensile  strength,  141,080  pounds. 

Pulled  beads  off  three  rivets,  and  tore  out  plate  at  oue. 

Maximum  /treat  on  joint. 

Tension  on  gross  aectiou  of  plate pounds  per  square  inch    42,240 

Tension  on  not  section  of  plate do 67, 180 

Compression  on  bearing  surface  of  rivets do 112, 970 

Shearing  on  rivets ......do..,,    28,730 

Efficiency  of  joint,  75.7  per  cent. 
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N"o.  4948. 

(£"  steel  plate; 

li" 

drilled  holes;  iron 

rivets,  3f /;  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches..  3.34 

Plate,  net  sectional  area : do....  2. 10 

Plate,  bearing  surface  of  rivets do 1.24 

Rivets,  shearing  area do ... .  4. 91 

Tensile  strength,  142,300  pounds. 

Fractured  across  two  sections  between  rivet  holes,  and  tore  off  heads 
of  two  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 600 

Tension  on  net  section  of  plate do 67, 760 

Compression  on  bearing  surface  of  rivets do....  114,760 

Shearing  on  rivets -do....  28,980 

Efficiency  of  joint,  71,9  per  cent. 


RIVETED   JOINTS. 

No.  4049. 

(£"  steel  plate;  1£"  drilled  holes;  iron  rivets,  3f"  pitch.) 


Plate,  gross  sectional  area square  inches.. 

Plate,  not  Bcctiiinnl  area do 

Plate,  bearing  surface  of  rivets .' do 

Rivets,  shearing  area do 

Tensile  strength,  149,020  pounds. 

Tore  out  plate  in  front  of  holes  and  pulled  oft'  rivet  heads. 

Maximum  stir"*  On  joint. 

Tension  on  gross  nertion  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do ] 

Shearing  on  rivets do.... 

Efficiency  of  joint,  67.3  per  cent. 
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No.  4950. 


(£"  steel  plate;  1J"  drilled  holes;  iron  rivets,  3g"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  3. 58 

Plate,  net  sectional  area do....  2.35 

Plate,  bearing  surface  of  rivets do 1.23 

Rivets,  shearing  area do 4.91 

Tensile  strength,  150,900  pounds. 

Pulled  off  rivet  heads.    Plates  not  fractured.    Maximum  elongation 
of  rivet  holes  "A6. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch ..42, 150 

Tension  on  net  section  of  plate do 64,210 

Compression  on  bearing  surface  of  rivets do. . . .  122, 680 

Shearing  on  rivets do....    30,730 
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No.  5125. 
(-&"  steel  plate;  £"  drilled  holes;  iron  rivets,  1"  pitch.) 
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1316 
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Areas. 

Plate,  gross  sectional  area square  inches..  3.07 

Plate,  net  sectional  area do 1.54 

Plate,  bearing  surface  of  rivets do 1. 53 

Rivets,  shearing  area do....  3.92 

Tensile  strength,  110,300  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  35, 930 

Tension  on  net  section  of  plate do 71, 620 

Compression  on  bearing  surface  of  rivets do ... .  72, 090 

Shearing  on  rivets do.-..  28,140 

Efficiency  of  joint,  58.8  per  cent. . 
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No.  5126. 
(tV  steel  plate;  \"  drilled  holes;  iron  rivets,  1J"  pitch.) 
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Jreas. 

Plate,  gross  sectional  area square  inches..  3.05 

Plate,  net  sectional  area do 1.83 

Plate,  bearing  surface  of  rivets do 1. 22 

Rivets,  shearing  area do....  3.14 

* 

Tensile  strength,  125,900  pounds. 

Sheared  four  rivets  and  fractured  plate  across  four  sections.    Ap- 
pearance, silky. 
Elongation  of  rivet  holes  in  which  rivets  sheared,  ".20,  ".10,  ".10,  ".10. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    41. 280 

Tension  on  net  section  of  plate do 68,800 

Compression  on  bearing  surface  of  rivets do 103,200 

Shearing  on  rivets do 40, 100 

Efficiency  of  joint,  67.5  per  cent. 


KIVETED  JOINTS. 
No.  £127. 


(ft"  steel  plate;  $'  drilled  holes;  iron  rivets,  1£"  pitch.) 
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Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area do . . . 

Plate,  bearing  surface  of  rivets do... 

Rivots,  shearing  area ••..do... 

Tensile  strength,  127,940  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".10. 

Maximum  8tre*»  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. . 

Tension  on  net  section  of  plate do . . . 

Compression  on  bearing  surface  of  rivets do . . . 

Shearing  on  rivets do. . . 

Efficiency  of  joint,  64.2  per  cent. 
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39,250 
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No.  5128. 
(-ft-"  flted  plate;  i"  drilled  holes  j  iron  rivets,  lg"  pitch.) 
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Plate,  gross  sectional  area '. « square  inches. . 

Plate,  net  sectional  area do 

Plate,  bearing  surface  of  rivets do 

Rivets,  shearing  area do.... 

Tensile  strength;  177,300  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 690 

Tension  on  net  section  of  plate .. .  .do. . . .  66, 650 

Compression  on  bearing  surface  of  rivets do 83, 240 

Shearing  on  rivets do....  32,300 


Efficiency  of  joint,  76.4  per  cent. 


RIVETED   JOINTS. 

No.  5129. 

{-Pi"  steel  plate;  &"  drilled  holes;  iron  rivets,  2"  pitch.) 


Plato,  gross  sectional  area square  inches..  4.27 

Plate,  net  sectional  area do 3.20 

Plate,  bearing  surface  of  rivets -..do 2. 14 

Rivets,  shearing  area , do 5.49 

Tensile  strength,  209,390  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  join  I. 

Tension  on  gross  lection  of  plate v... pounds  per  square  inch..  49,  (HO 

Tension  on  net  section  of  plate do 65,430 

Compression  on  bearing  surface  of  rivets do 97,  850 

Shearing  on  rivets ...do....  38,140 

Efficiency  of  joint,  86,4  per  cent. 
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No.  5130. 

(-&"  steel  plate;  \"  drilled  holes;  iron  rivets,  2£"  pitch.) 
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Arms. 

Plate,  gross  sectional  area square  inches..  4.15 

Plate,  net  sectional  area do 3.23 

Plate,  bearing  surface  of  rivets do 1. 84 

Rivets,  shearing  area do 4. 70 

Tensile  strength,  192,900  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".23  each;  second  row, 
".04. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    46, 480 

Tension  on  net  section  of  plate do 59, 720 

Compression  on  bearing  surface  of  rivets do 10t,810 

Shearing  on  rivets do....    41,040 

Efficiency  of  joint,  81.5  per  cent. 


BIVETKD  JOINTS. 

2fo.  4985. 

(■ft"  steel  plate;  1"  drilled  holes;  iron  rivets,  3A"  pitch.) 
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Plata,  grow  sectional  area square  inches..  4.33 

Piute,  net  sectional  area do 3.09 

Plate,  bearing  surface  of  rivets do 1.24 

Hi  vote,  skou ring  area do 6.28 

Tensile  strength,  104,100  pounds. 
Tore  oat  plate  in  front  of  rivets. 

Maximum  ulrrus  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..  24,040 

Tension  on  net  section  of  plate do 33,690 

Compression  on  boaring  surface  of  rivets do 83,950 

Shearing  on  riveta do 16,580 

Efficiency  of  joint,  ii.3  per  cent. 
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No.  4987. 
(^V  steel  plate j  1"  drilled  holes;  iron  rivets,  3£"  pitch.) 
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Plato,  gross  sectional  erea square  inches 

Plate,  net  sectional  area do... 

Plato,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area do. . . 

Tensile  strength,  116,200  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  not  section  of  plate do 

Compression  on  bearing  surface  of  rivets do ... . 

Shearing  on  rivets ,..., do.... 

Efficiency  of  joint,  46,9  per  cent. 


4.34 
3.10 
1.24 
6.28 


26,770 
37, 480 
93, 710 
18,500 
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No.  4991. 
(-&"  steel  plate;  1"  drilled  boles;  iron  rivets,  3J"  pitch.) 
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Area: 

Plate,  gross  sectional  area square  inches..  4.33 

Plate,  net  sectional  area do 3.10  " 

Plate,  bearing  Riirface  of  rivets do 1.23  ■ 

Rivets,  shearing  area do....  6.28 

Tensile  strength,  146,980  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plato pounds  per  square  inch . .     33, 940 

Tension  on  net  section  of  plate do 47,410 

Compression  on  hearing  surface  of  rivets do....  119,500 

Shearing  on  rivets do....     23,400 

Efficiency  of  joint,  59.8  per  cent. 
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No.  4993. 
(tV  steel  plate;  1" "drilled  holes;  iron  rivets,  3J"  pitch.) 
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Areas. 

Plate,  gross  sectional  area * square  inches..     4.34 

Plate,  net  sectional  area do 3, 11 

-Plate,  bearing  surface  of  rivets : do 2.47 

Kivets,  shearing  area do 12.57 

Tensile  strength,  194,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 740 

Tension  ou  net  section  of  plate do 62, 430 

Compression  on  bearing  surface  of  rivets do 78, 600 

Shearing  on  rivets ,..,do,..,  15,450 

Efficiency  of  joint,  78.8  per  cent. 
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RIVETED   JOINTS. 
NO.  4991. 

(^"  steel  plate;  1"  drilled  holes;  iron  rivets,  3£"  pitch.) 
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Areas. 

Plato,  gross  sectional  area square  inches..  4.33 

Plate,  net  sectional  area do ... .  3. 10 

Plate,  bearing  surfaco  of  rivets do 1.23 

Rivets,  shearing  area do....  6.28 

Tensile  strength,  146,980  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    33, 940 

Tension  on  net  section  of  plate do 47, 410 

Compression  on  bearing  surface  of  rivets do ... .  119, 500 

Shearing  on  rivets do....    23,400 

Efficiency  of  joint,  59.8  per  cent. 


RIVETED   JOINTS. 
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No.  4993. 
(-ft"  steel  plate;  1" "drilled  holes;  iron  rivets,  3J"  pitch.) 


9 

1416 


1347 


Areas. 

Plate,  gross  sectional  area * square  inches..  4. 34 

Plate,  net  sectional  area do 3. 11 

*Plate,  bearing  surface  of  rivets i do 2. 47 

Rivets,  shearing  area - do 12.57 

Tensile  strength,  194,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ]>ounds  per  square  inch . .  44, 740 

Tension  on  net  section  of  plate do 62,430 

Compression  on  bearing  surface  of  rivets do 78, 600 

Shearing  on  rivets . . , „ do ... ,  15, 450 

Efficiency  of  joint^  78.8  per  cent. 


496 


RIVETED    JOINTS. 


No.  4995. 


dV'  steel  plate;  1"  drilled  holes;  iron  rivets,  3£"  pitch.) 


Q 

243* 


to 


Oo 

I* 

Co 


4*" 


"\. 


■  Jn  ■■ 


_       ^        /* 

C=i^ '  

J  raw. 

Plate,  gross  sectional  area ." ncpiare  inches. .  4. 29 

Plate,  net  sectional  area • do 3. 07 

Plate,  hearing  surface  of  rivets do 2.44 

Rivets,  shearing  area do 12. 57 

Tensile  strength,  195,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  8trcs*  on  joint. 

Tension  on  gross  section  of. plate pounds  per  square  inch . .  45. 490 

Tension  on  net  section  of  plate do 63, 570 

Compression  on  bearing  surface  of  rivets do 79,  980 

Shearing  on  rivets ; .- do....  15,530 

Efficiency  of  joint,  80.1  per  cent. 


RIVETED   JOINTS. 
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No  4997. 
(jV  steel  plate;  1"  drilled  holes;  iron  rivets,  3£"  pitch.) 


9 


Q 

ft 

K 

1 


"?— 


y 


9° 

Oo 
Op 

0O 


MS* 


&&« — w 


^ 


Jrea*. 

Plate,  gross  sectional  area..... square  inches..  4.34 

Plate,  net  sectional  area „ do 3. 10 

Plate,  bearing  surface  of  rivets do. . . .  2. 46 

Rivets,  shearing  .area do 12.57 

Tensile  strength,  197,600  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".33* ;  second 
row  was  distorted  but  not  elongated  in  direction  of  pull. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45, 530 

Tension  on  net  section  of  plate ; do ... .  63, 7 10 

Compression  on  bearing  surface  of  rivets do 80, 330 

Shearing  on  rivets do....  15,720 

Efficiency  of  joint,  80.2  per  cent. 
H.  Ex,  161 32 


HSSJF 


RIVETED  JOINTS. 
No.  5119. 
W  steel  plate;  1"  drilled  holes;  iron  rivets,  3J"  pit 


■         M!K 

Plate,  gross  sectional  ares '. ,, square  inches..  4.24 

Plate,  net  sectional  area do 3.03 

Plate,  bearing  surface  of  rivets do 2.12 

Rivets,  shearing  ares -. do 5.50 

Tensile  strength,  181,280  pounds. 

Fractured  plate  Q  taking  zigzag  course  from  rivet  hole  to  rivet  hole 
of  each  row. 

Maximum  strtw  en  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  42,750 

Tension  on  net  section  of  plate do 59,830 

Compression  on  bearing  surface  of  rivets do 85,610 

Shearing  on  rivets , do....  32,960 

Efficiency  of  joint,  75.3  per  cent, 


KIVETED   JOINTS.  499 

No.  5120. 

(A"   steel    plate;   punched  holes,  punch  1",   die,  1-rV';  iron  rivets, 
3£"  pitch.) 


f 


I 


is 


Piute,  gross  sectional  area square  inches . .  4.28 

Plate,  net  sectional  area do 3.02 

Plate,  bearing  snrfaceof  rivets do 2.20 

Rivets,  shearing  area do 5.50 

Teosile  strength,  173,900  pounds. 

Fractured  along  a  zigzag  course  from  rivet  hole  to  rivet  hole  of  each 
row. 

Maximum  ilrcut  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch- .  40, 830 

Tension  on  net  section  of  plate do 57,f>K0 

Compression  on  bearing  surface  of  rivets , do....  79, 050 

Shearing  on  rivets ,...,,.., ...do.,..  31,620 

Efficiency  of  joint,  68.5  per  cent, 


RIVETED   JOINTS. 

No.  5121. 

(-rV"  steel  plate;  1"  drilled  holes;  iron  rivets,  3J"  pitch.) 


A 

Platp.  gross  sectional  area square  inches.. 

Plate,  oet  sei'tioaal  area do 

Plate,  bearing  surface  of  rivets do 

Rivets,  BheariDK  area do 

Tensile  strength,  181,850  pounds. 

Sheared  one  rivet  and  tore  out  parts  of  both  plates. 

ifaxinun  ilrcnou  joint. 

Tension  on  gross  sectior  of  plate ponnilsper  square  inch.. 

Tension  on  not  section  of  plate ...do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets ■. do,.,. 

Efficiency  of  joint,  79.1  per  cent. 


•l.  T.\ 

3.«a 

2.11 

B.  OH 


HO,  ;>:i\) 
86,180 
33,060 


RIVETED  JOINTS. 


501 


No.  5122, 

(-&"  steel  plate;  punched  holes,  punch  1";  die,  ItV'J  iron  rivets,  3 J" 

pitch.) 


A 


V-^TT^" 


'^K 


J£L 


Areas, 

Plate!  gross  sectional  area square  inches. .  4.27 

Plate,  net  sectional  area do 3.01 

Plate,  bearing  surface  of  rivets do 2.19 

Rivets,  shearing  area do....  5.50 

Tensile  strength,  189,320  pounds. 

Sheared  two  rivets,  fractured  one  section  of  plate,  and  tore  out 
through  second  row  of  rivet  holes  to  the  end  of  the  plate. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 340 

Tension  on  net  section  of  plate do 62,900 

Compression  on  bearing  surface  of  rivets do 86,450 

Shearing  on  rivets ...do....  34,420 

Efficiency  of  joint,  81.6  per  cent. 


RIVETED  JOINTS. 
No.  5123. 
steel  plate;  1"  drilled  holes;  iron  rivets,  3J"  K , 


ml 


ctional  area square  inches..  4.23 

kraal  area do....  3.02 

surface  of  rivets do 2.11 

igarea do 5.50 

rengtli,  180,800  pounds. 

le  rivet,  pulled  heads  off  two  others,  and  fractured  the  plate. 

.'Ifarimum  strr.ts  on  joint. 

assertion  of  plate. pounds  per  square  inch..  44,870 

section  of  plate do 62,850 

a  bearing  surface  of  rivet* do 89,950 

rets do....  34,510 

of  joint,  82.5  per  cent. 


fclVETEl)   JOINfS. 


6u8 


]Sb.  5124, 

V 

(-fir"  steel  plate;  punched  holes,  punch,  1";  die,  1-rV"  j  iron  rivets,  3  J" 

pitch.) 


1421 


J%" 


» r 


JUL 


Areas. 

Plate,  gross  sectional  area square  inches..  4.33 

Plate,  net  sectional  area do 3. 03 

Plate,  bearing  surface  of  rivets t do 2. 22 

Rivets,  shearing  area do 5.50 

Tensile  atrength,  188,300  pounds. 

Fractured  plate  across  two  sections  between  rivers,  then  tearing 
through  to  second  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on- joint. 

* 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 490 

Tension  on  net  section  of  plate do 62, 150 

Compression  on  bearing  surface  of  rivets do 84, 820 

Shearing  on  rivets do....  34,240 

Efficiency  of  joint,  73.3  per  cent. 
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RIVETED    JOINTS. 


(,V'  steel  plate;  1"  drilled  holen;  iron  rivets,  3 J"  piteb.) 


St 


Oq 
60  ix 
60'" 
A'Oo 


leaf* 
.    A   A 

1    '■'    S>''V>*      '  ' 

Pinto,  gross  sectional  area square  inoliea..  4.28 

I'lntc,  nit  sectional  area do....  3.0B 

l*l:i  tr,  li.::iriiijt  mvrfare  of  rivets do 2.44 

Hi  vols,  shearing  area do 6.28    - 

Tensile  strength,  197,200  pounds. 

Fractured  plate  O  1417  along  first  row  of  rivet  boles. '  Appearance, 
silky. 

Maximum  elrtii  u*  joint. 

Tension  on  gross  section  of  plat* pounds  per  square  ineh..  46,070 

Tvnsion  on  u.'t  section  of  plitU) do....  64,440 

(.'(.ijiprrssinn  1111  l..-iiri)ig  siiri'nre  of  rivets... do....  80,820 

Shoiirii).- on  rivets do....  31,400 

Efficiency  of  joint,  80.1  per  eeut 


RIVETED  JOINTS. 


505 


No.  5000. 

(-£;"  steel  plate;  punched  holes,  punch,  1";  die,  l^V';  iron  rivets,  3£" 

pitch.) 


jp 

1432 


■   A  A  

o  ^    ■ 

Areas. 

Plate,  gross  sectional  area sqnaro  inches. .  4. 28 

Plate,  net  sectional  area do 3. 03 

Plate,  bearing  surface  of  rivets do 2. 53 

Rivets,  shearing  area do 6. 28 

Tensile  strength,  188,150  pounds. 

Fractured  plate  along  first  row  of  rivret  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes:  Fractured  plate,  ".40,  ".00;  plate 
not  fractured,  ".15,  ".00. 

Maximum  stress  on  joint. 

■ 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 960 

Tension  on  net  section  of  plate j do 62, 100 

Compression  on  bearing  surface  of  rivets do 74, 370 

•Shearing  on  rivets do....  29,960 

Efficiency  of  joint,  74.1  per  cent. 


RIVETED  JOINTS. 
No.  4951. 
;  jj"  drilled  holes,  iron  rivets, 


UO 

OO: 

Of>\ 


i i , t ., square  inches..  3.34 

do....  2.16  - 

rivota do....  2.35 

do....  7.07 

4,580  pounds.  '"-■'  ■ 

rig  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  ilrui  £«  joint. 

■f  plate jio mills  per  square  iuch..  43,  290 

plate do....  66,940 

urfaceof  rivets do 61,520 

1 do....  20.430 

'2.4  per  cent. 


RIVETED  JOINTS,       v 
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No.  4952. 
($"  steel  plate;  f"  drilled  holes;  iron  rivets,  2£"  pitch.) 


2381 


n 

13*6 


.  o  ^  ,    //  ■     ■■-     - 

Plate,  gross  sectional  area square,  inches. .  3. 26 

Plate,  net  sectional  area do 2.11 

Plate,  bearing  surface  of  rivets do. . . .  2. 30 

Rivets,  shearing  area^ do..-.  7.07 

Tensile  strength,  138,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 

lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 380 

Tension  on  net  section  of  plate do 65, 470 

Compression  on  bearing  surface  of  rivets do...*  60,070 

Shearing  on  rivets *. .. do..-.  19,540 

Efficiency  of  joint,  72.6  per  cent. 


»  y     RIYETED  JOINT& 

No.  4953. 
1  plate;  j"  incli  drilled  holes;  Iron  rivets,  2fj"  pitch.) 


1 


Ooi 


tional  area square  inches..  4.  OS 

anal  area .". :...do 2.91 

wrface  of  rivets do....  2.33 

giirea do....  7.07 

engtli,  190,100  pounds. 

plate  across  first  row  of  rivet  boles.     Appearance,  silky, 

Maximum  streti  oh  joint. 

is  section  of  pinto pounds  per  sqnare  inch..  46,590 

section  of  plate do 65,330 

i  bearing  surface  of  rivets do 81,590 

ets do....  26,890 

af  joint,  79.8  per  cent. 
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RIVETED   J0INT8. 


No.  4964. 


509 


(f "  steel  plate;  £"  drilled  holes;  iron  rivets,  2§"  pitch.) 


m«* 


T 


»•» 


1 


^- 


Ooi 


ir 

1375 
H 

1374: 


Areas. 

Plate,  gross  sectional  area square  inches. .  3. 85 

Plate,  net  sectional  area do 2. 70 

Plate,  bearing  surface  of  rivet* do 2. 30 

Rivets,  shearing  area do . . .  „•  7. 07 

Tensile  strength,  189,150  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.     Appearance,  silky, 
lamellar. 

\  Maximum  8 lr €88  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  49, 130 

Tension  on  net  section  of  plate do 70,060 

Compression  on  hearing  surface  of  rivots do #2, 240 

Shearing  on  rivets do....  26,750 

Efficiency  of  joint,  84.2  per  cent. 


JilVETED  JOINTS. 

No.  4955. 

(3"  steel  plate;  3"  drilled  holes;  iron  rivets,  3J"  pitcfa.) 


Plate,  grow  sectional  area square  inches..  4.79 

Plate,  net  sectional  area do 3.64 

Plato,  bearing  surface  of  rivets do 2.30 

It  i  vets,  shearing  area do 7.07 

Tensile  strength,  232,860  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar, 

Maximum  atreti  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  48,610 

Tension  on  net  section  of  plate do 63,970 

Compression  on  liearing  siirfaue  of  rivete do 101,250 

Shearing  on  rivets do.,..  32,940 

Efficiency  of  joint,  83,3  per  cent. 


f  RIVETED   JOINTS. 

No.  4959. 
(I"  steel  plate;  %"  drilled  holes;  iron  rivets,  4J"  pitch,) 


511 


B 
1453 
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y* 
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i 

i 
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1403 
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M 


*• 


vs/"Nv' 

k 

\  Areas. 

> 

Plate,  gross  sectional  area square  inches..  4.82 

Plate,  net  sectional  area , , .  T , .  do 3. 95 

Plate,  bearing  surface  of  rivets , do 1. 75 

Rivets,  shearing  area ,,,-., , . . do . „ .  _  5. 30 

Tensile  strength,  207,600  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes :  First  row,  ".19,  ".27,  ".31 ;  seeond  row, 
".11,  ".17,  ".11. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     43, 070 

Tension  on  net  section  of  plate do 52, 560 

Compression  on  bearing  surface  of  rivets do 118,630 

Shearing  on  rivets do.,..     39, 170 

Efficiency  of  joint,  72.1  per  cent.  *> 


BIVETKD  JOINTS. 
No.  41MH). 
•itvt'l  plute;  if"  drilled  holes;  in  ill  rivets. 


x^X 


rtional  nrea org  nam  incbos..  4. 77 

.ioimlarea do 3.91 

Biirfnre  of  rivets do....  1.73 

ngilren do....  B.M 

rength,  202,800  pounds. 

lie  rivets. 

n  of  rivet  holes:  First  row,  ".30,  ".25,  ".27;  second  row,  ".10, 

Maximum  elrcti  on  joint. 

lie  inction  of  plate pounds  pi*  square  inch..  42,530 

(section  of  plato do.-..  51,870 

n  lieiiring  surfiice  of  rivets do 117,230 

vets do....  38,200 

of  joint,  72.8  per  cent. 


BI  VEXED   JOINTS. 
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No.  4967. 


(j}"  steel  plate;  1"  drilled  holes;  iron  rivets,  2|"  pitcb.) 


OoT 

OO: 
Ooi 


-y 


£**' 


"\ 


— ^T^sT 

Areas. 

Plate,  gross  Bcrtional  area square  inches . .  5. 39 

Plate,  net  sectional  area do 3. 52 

Plate,  bearing  surface  of  rivets do 3. 75 

Rivets,  shearing  area do 15.71 

Tensile  strength,  231,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  .  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint . 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 890 

Tension  on  net  section  of  plate do 65,  680 

Compression  on  bearing  surface  of  rivets do 61, 650 

^hearing  on  rivets 4<>.---  14,720 

Efficiency  of  joint,  74.1  per  cent. 
H.  Ex.  161 33 
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RIVETED   JOINTS. 
No.  4969. 
(8"  steel  plate;  1"  drilled  holes;  iron  rivets,  I 


Plate,  gross  sectional  area »(|iiare  iuelien..  5.  Ifi 

Plate,  net  sectional  area do 3.63 

Plate,  bearing  surface  of  rivets 'I" 3.06 

Rivets,  shearing  area do 12.57 

Tensile  strength,  228,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  strci*  un  joint. 

Tension  on  gross  section  of  platfl pounds  per  aqnare  Inch..  44,260 

Tension  on  net  section  of  platu &o 62,920 

Compression  on  bearing  surface  of  rivets do 74.640 

Shearing  on  rirete do..-.  18,170 

Efficiency  of  joint,  75.9  per  cent. 


KIVETED   JOINTS. 

No.  4070. 

($"  steel  plate;  1"  drilled  holes;  iron  rivets,  3§"  pitch.) 


515 


1473 


Areas, 

Plate,  gross  sectional  area square  inches . .  5. 16 

Plate,  net  sectional  area ■- do 3. 64 

Plate,  bearing  surface  of  rivets »- do 3. 04 

Rivets,  shearing  area do. . . .  12. 57 

Tensile  strength,  223,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 240 

Tension  on  net  section  of  plate *. .  do 61, 200 

Compression  on  bearing  surface  of  rivets do 73, 390 

Shearing  on  rivets ,,.,.., do 17,750 

Efficiency  of  joint,  79.6  per  cent. 


9K£ 
516 


RIVETED   JOINTS. 
No.  4957. 
(I"  steel  plate;  J"  drilled  holes;  iron  rivet§,  3{j"  i 


Oo 
Oo 


v>-  -v^**  "  -    ■  ■  — * 

Plate,  grow  sectional  area ^ square  ii 

Plate,  net  Motional  area 

Plate,  bearing  surface  of  rivets 

Kivets,  shearing  area 

Tensile  strength,  259,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appei 
slightly  lamellar. 

Maximum  firm  on  joint. 

Tension  on  gross  section  of  plate ponuds  per  square 

Tension  on  net  section  of  plate 

Compression  on  bearing  surface  of  rivet* do 117,420 

Shearing  on  rivet* do....     36,700 

Efficiency  of  joint,  85.5  per  cent. 


RIVETED   JOINTS. 
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No.  4968. 
(g"  steel  plate;  §"  drilled  holes;  iron  rivets,  3§"  pitch.) 


1453 


3 
ft 

X 

ft 


7 


S 


i 


1379 
1379 


Areas. 

Plate,  gross  sectional  area square  inches. .  5. 36 

Plate,  net  sectional  area . do 4. 25 

Plate,  bearing  surface  of  Tivets do 2.21 

Rivets,  shearing  area , do ... .  7. 07 

Tensile  strength,  255,690  pounds. 
Sheared  the  rivets 

Elongation  of  rivet  holes:   First  row,  ".32,  ".39,  ".45,  ".50;  second 
row,  ".12,  ".11,  ".13,  ".12. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 700 

Tension  on  net  section  of  plate do GO,  160 

Compression  on  bearing  surface  of  rivets do 115, 700 

Shearing  on  rivets do 36, 170 

Efficiency  of  joint,  84.1  per  cent. 


.'  i 


ft 

RIVETED  JOINTS. 

2To.  4971. 

(1"  steel  plate; 

1"  drilled  holes;  iron  rivets,  3J" 

Oo 

J- 

14U 

1 

i 

Oo 
?s0o 
feo 

— L 1 

.F 
J4£0 

f 

«—  m— «  ' 

X"^       ,«■ 

Plafe,  gross  sectional  area sqno 

Plate,  net  sectional  area 

Piute,  bearing  surface  of  rivets 

Rivets,  ib eii ring  area 

Tensile  strength,  203,200  pounds. 

Fractured  plate  along  first,  row  of  rivet  holes.    Appearance,  bukv. 
Average  elongation  of  rivet  holes:  First  row,  ".40*;  second  row,  ".00. 

Maximum  stress  on  join!. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  44.P10 

Tension  on  net  section  of  plate do 60,660 

Compression  on  bearing  surface  of  rivets do 86,860 

Shearing  on  rivets do 20,940 

Efficiency  of  joint,  78.0  per  cent. 


RIVETED  JOINTS. 
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No.  4973. 
(I"  steel  plate;  1"  drilled  hole3;  iron  rivets,  4f"  pitch.) 


3 

tea* 


K"^r^l 


Areas. 

Plate,  grQSS  sectional  area ....square  inches..  5.20 

Plato,  net  sectional  area do 4. 04 

Plate,  bearing  surface  of  rivets do 2. 31 

Rivets,  shearing  area do 9.42 

Tensile  strength,  239,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar.  Average  elongation  of  rivet  holes:  First  row,  ".38;  second 
row,  ",11. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .    45, 980 

Teusion  on  net  section  of  plate do 59, 180 

Compression  on  bearing  surface  of  rivets do 103, 510 

Shearing  on  rivets do 25,380 

Efficiency  of  joint,  78.8  per  cent. 


RIVETED  JOINTS. 
No.  4975. 
ate;  1"  drilled  holes;  iron  rivets,  4g" 


irea nqna 

of  rivets 

255,100  pounds. 

along  first  row  of  rivet  holes.  Appe 
it  of  rivet  holes  in  plate:  First  row, 
gation  of  holes  in  covers. 

.Maximum  ttrcss  on  joint. 

in  of  plate ponnd*  per  squari 

of  plate 

g  surface  of  rivets 

t,  79.1  percent. 
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No.  4977. 
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($"  steel  plate;  1"  drilled  holes;  iron  rivets,  5g"  pitch.) 
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Plate,  gross  sectional  area square  inches, .  6. 09 

Plate,  net  sectional  area do 4. 96 

Plate,  bearing  surface  of  rivets do 2. 27 

Rivets,  shearing  area ^ do 9. 42 

Tensile  strength,  271,940  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".60;  second  row, 
".19.    No  elongation  of  rivet  holes  in  covers. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 650 

Tension  on  net  section  of  plate do 54, 830 

Compression  on  hearing  surface  of  rivets do 119, 800 

Shearing  on  rivets do 28,870 

Efficiency  of  joint,  78.1  per  cent. 
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RIVETED   JOINTS. 


No.  4961. 
(I"  steel  plate;  £"  drilled  holes;  iron  rivets,  1  $"  pitch.) 
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Areas. 

Plate,  gross  sectional  area sqnare  inches. .  4. 08 

Plate,  net  sectional  area do 2. 33 

Plate,  bearing  surface  of  rivets do 1. 75 

Rivets,  shearing  area. do. . . .  2. 65 

Tensile  strength,  105,880  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes,  ".05  each. 

Maximum  stress  on  joint. 

« 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  25, 950 

Tension  ou  net  section  of  plate do 45,440 

Compression  on  bearing  surface  of  rivets .'. .  .do 60, 500 

Shearing  on  rivets do 39, 950 

Efficiency  of  joint,  44.4  per  cent. 
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No.  4963. 
(§ "  steel  plate  j  %"  drilled  holes  j  iron  rivets,  If"  pitch.) 
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Area  8. 

Plate,  gross  sectional  area square  inches..  4.06 

Plate,  net  sectional  area *. do 2.32 

Plate,  bearing  surface  of  rivets do 3.48 

Rivets,  shearing  area do 5.30 

Tensile  strength,  164,700  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 570 

Tension  on  net  section  of  plate do 70,990 

Compression  on  bearing  surface  of  rivets do 47, 330 

Shearing  on  rivets do 31, 080 

Efficiency  of  joint,  69.5  per  cent. 
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Plate,  gross  sectional  nrea .' square  inches..  4.61 

Plate,  net  sectional  area do 2. 8M 

Piute,  bearing  surface  of  rivets do 3.46 

Rivets,  shearing  nrea do 5.30 

Tensile  strength,  194,300  pounds. 

Fractured  plate  along  line  of  rivet  boles.     Appearance,  silky. 

Ma-rimum  Itrm  on  joint. 

Tension  on  grow  section  of  plate pounds  per  square  inch.-  42, 150 

Tension  on  net  section  of  plate do 67,470 

Compression  on  bearing  surface  of  rivets do 56, 160 

Shearing  on  rivet* do 36,660 

Efficiency  of  joint,  72.2  per  cent. 
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No.  4979. 


(£"  steel  plate;  1"  drilled  holes;  iron  rivets,  2$"  pitch.) 
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Areas, 

Plate,  gross  sectional  area square  inched..  4.55 

Plate,  net  sectional  area do 2.63 

Plate,  bearing  surface  of  rivet* do 1.92 

Rivets,  shearing  area do 3.93 

Tensile  strength,  150,400  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".06  each. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  33, 050 

Tension  on  net  section  of  plate do 57,190 

Compression  on  bearing  surface  of  rivets do 78,330 

Shearing  on  rivets do 38, 270 

Efficiency  of  joint,  56.6  per  cent. 


RIVETED  JOINNS. 

No.  4981. 

;  1"  drilled  holes;  iron  rivets 


..nqnnre  in(*e*..   4.56 


ivetfi do 3. 85 

do....   7.85 

6,480  pounds. 
along  line  of  rivet  holes.    Appearance,   silky, 

Maximum  ttreti  on  joint. 

f  plate pounds  per  square  inch..  38,790 

put* do....  67,100 

irfaceof  rivet* -....do 45,840 

do....  22,480 

2.2  per  cent. 


RIVETED   JOINTS 


527 


No.  4983. 
(I"  steel  plate;  1"  drilled  boles;  iron  rivets,  2J"  pitch.) 
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Plate,  gross  sectional  area square  inches . .  5. 31 

Plate,  net  sectional  area do 3. 46 

Plate,  bearing  surface  of  rivets do 3. 70 

Rivets,  shearing  area do 7. 86 

Tensile  strength,  228,600  pounds. 

Fractured  plate  fl  1474  along  first  row  of  rivet  holes.  Appearance, 
silky,  slightly  lamellar.  Average  elongation  of  rivet  holes:  Plate  H 
1474,  first  row,  ".47*;  second  row,  ".00.  Plate  D  1474,  first  row,  ".22; 
second  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43,  050 

Tension  on  net  section  of  plate do 66,070 

Compression  on  bearing  surface  of  rivets do 61, 780 

Shearing  on  rivets do 29,120 

Efficiency  of  joint,  70  per  cent. 


RIVETED    JOINTS. 
So.  4956. 
'  steel  plate;  f  drilled  holes;  iron  rivets 


sectional  Area 

actional  area 

i({  surface  of  rivets 

nag  area 

strength,  256,500  pounds, 
the  rivets. 

ion  of  rivet  holes  in  plate:  First  row,  ".£ 
v,  ".80  each. 

Maximum  slrem  on  joint. 

;ro»s  section  of  plate pounds  per  square  inch.. 

let  section  of  plate do 

t  on  bearing;  surface  of  rivets do 

rivets ..,,.. do.... 

*y  of  joint,  83.3  per  cent, 


18,120 
63,300 
100,190 
36,280 


RIVETED    JOINTS. 

No.  5144. 

(-&"  steel  plate;  \"  drilled  holes;  iron  rivets,  2"  pitch.) 


Plate,  gross  sectional  area square  inches..  6.16 

Plate,  net  sectional  area do 3.48 

Plate,  bearing  surface  of  rivets do 2.69 

Rivets,  shearing  area ', do 8.  41 

Tensile  strength,  143,000  pouuds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  o&joint. 

Tension  on  gross  section  of  plate ....  pounds  per  sqnare  inch..  23,360 

Tension  on  net  section  of  plate do 11,350 

Compression  on  bearing  surface  of  rivets do 53,490 

Shearing  on  rivets do 17,110 

Efficiency  of  joint,  39.3  per  cent. 
H.  Ex.  161 34 
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No.  5143. 

(tV'  steel  plate;  punched  holes,  punch,  g";  die,  {£";  iron  rivets,  2" 

pitch.) 
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Areas, 

• 

Plate,  gross  sectional  area square  inches. .  6. 17 

Plate,  net  sectional  area do 3.38 

Plate,  bearing  surface  of  rivets do 2. 79 

Rivets,  shearing  area do 8.41 

Tensile  strength,  200,800  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  granular  ex- 
cepting one  section,  which  was  silky. 

Average  elongation  of  rivet  holes  in  plate,  ".30.  No  elongation  of 
holes  in  covers. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch . .  32, 540 

Tension  on  net  section  of  plate do 59,410 

Compression  on  bearing  surface  of  rivets do 71, 970 

Shearing  on  rivets do 23,880 

Efficiency  of  joint;  54.8  per  cent. 
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No.  5145. 
(?6"  steel  plate;  J"  drilled  holes;  iron  rivets,  2£"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area do... 

Plate,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area do. . . 

Tensile  strength,  247,600  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  joint,  79.8  per  cent. 


5.86 
3.58 
2.28 
7.21 


42,250 

69,160 

108,600 

34,340 
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No.  5146. 

(tV  steel  plate;  punched  holes,  punch,  $";  die,  }f";  iron  rivets,  2 \ 

pitch.) 
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Areas. 

Plat*,  gross  sectional  area square  inches..  5.69 

Plate,  net  ftectional  area do 3.40 

Plate,  bearing  surface  of  rivets do 2. 29 

Rivets,  shearing  area .„ do 7. 21 

Tensile  strength,  226,100  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  39, 740 

Tension  on  net  section  of  plate do 66(500 

Compression  on  bearing  surface  of  rivete do 98, 790 

Shearing  on  rivets do....  51,360 

Efficiency  of  joint,  64.5  per  cent. 
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No.  5147. 
(-&"  steel  plate;  5"  drilled  holes;  iron  rivets,  2£"  pitch.) 
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Areas* 

Plate,  gross  sectional  Area square  inches..  6.20 

Plate,  net  sectional  area do 4.03 

Plate,  bearing  surface  of  rivetn * do 2. 17 

Rivets,  shearing  area do 7.21 

Tensile  strength,  273,700  pounds. 

Sheared  two  rivets,  fractured  two  sections  between  rivet  holes,  and 
tore  out  plate.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     44, 150 

Tension  on  net  section  of  plate do 67,920 

Compression  on  bearing  surface  of  rivets do....  126, 130 

Shearing  on  rivets do 37,960 

Efficiency  of  joint,  83.4  per  cent. 


EIVETED  JOINTS. 
No.  G148. 


:>late;  puuclied  holes;  punch,  §";  die,  fjj"; 
pitch.) 


lectlonal  area square  inches..  6.17 

itional  area do 3.94 

g  surface  of  rivet* do 2.23 

ing  area do....  7,21 

treugtn,  226,200  pouuds. 

(1  plate  along  line  of  rivet  holes,  taking  an  irregular  coarse. 

e,  silky,  excepting  &  small  granular  spot  alongside  one  rivet 

Maximum  strett  on  joint. 

roes  section  of  plate pounds  per  square  inch..  3d,  680 

Bisection  of  plate Jo —  57,410 

on  bearing  surface  of  rivetH do....  101,430 

riveta do....  31,370 

y  of  joint,  60  per  cent. 
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No.  5155. 

(-&"  steel  plate;  J"  drilled  holes;  iron  rivets,  2£"  pitch.) 
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Plate,  gfross  sectional  area square  inches..  5. 84 

Plate,  net  sectional  area do 3. 98 

Plate,  bearing  snrface  of  rivets - do 1. 86 

Rivets,  shearing  area do. .'. .  6. 01 

Tensile  strength,  235,200  pounds. 
Sheared  the  rivets. 
.  Elongation  of  rivet  holes:  ".25,  ".25,  ".35,  ".35,  ".30. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 270 

Tension  on  net  section  of  plate do 59, 100 

Compression  on  bearing  surface  of  rivets do 126, 450 

Shearing  on  rivets do 39,190 

Efficiency  of  joiut,  G8.3  per  cent. 


RIVETED  JOINTS. 
No.  49C8. 
{-fe"  steel  plate;  1"  drilled  holes;  irou  rivets, 
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Plato,  gross  sectional  ares 

Plate,  net  sectional  area 

Plate,  Rearing  surface  of  rivets 

Kiveta,  shearing  area 

Tensile  strength,  2r>5,i00  pounds. 

Fractured  plate  along  first  row  of  rivet  holes, 
slightly  lamellar.     Average  elongation  of  rivet  hoi 
row,  ".48*;  second  row,  ".00.     No  elongation  of  holt 

Maximum  ilretl  on  joint. 

Tension  on  gross  section  of  plate pounds  pe 

Tension  on  net  section  of  plate 

(,'nuipresaiou  on  bearing  surface  of  rivets 

Shearing  on  rivets 

Efficiency  of  joint,  70.9  per  cent. 


HIVETEU   JOINTS. 
No.  5131. 

( ,y  steel  plate;  %"  drilled  holes;  iron  rivets,  1  £"  pitch.) 
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Plate,  gross  sectional  area square  inches..  6. 12 

Plate,  net  sectional  area ilo 2. 13 

Plate,  bearing  surface  of  rivets do 2.99 

Rivets,  shearing  area do 4.  81 

Tensile  strength,  102,500  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky,  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.-  31,740 

Tension  on  net  secticu  of  plate do 76,290 

Compression  on  bearing  surface  of  rivets do 54,350 

Shearing  on  rivets do 33,780 

Efficiency  of  joint,  53.8  per  cent. 
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No.  5132. 


(tV'  steel  plates;  punched  holes,  punch,  g";  die,  |$";  iron  rivets,  1J 

pitch. 
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Plate,  gross  sectional  area square  inches. .  4. 99 

Plate,  net  sectional  area : do 1. 98 

Plate,  bearing  surface  of  rivets do 3.01 

Rivets,  shearing  area .- do 4.81 

Tensile  strength,  138,800  pounds. 

Fractured  plate  0 1495  along  line  of  rivet  holes.    Appearance,  gran- 
ular, excepting  one  end  of  section,  which  was  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  27, 820 

Tension  on  net  section  of  plate do 70, 100 

Compression  on  bearing  surface  of  rivets do 46, 110 

Shearing  on  rivets do....  28,860 

Efficiency  of  joint,  52.6  per  cent. 
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No.  5133. 


(^V"  steel  plates;  £"  drilled  holes;  iron  rivets,  If"  pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches..  5.55 

Plate,  net  sectional  area do 2.56 

Plate,  bearing  surface  of  rivets do 2.99 

Rivets,  shearing  area do 4.81 

Tensile  strength,  172,600  pounds. 

Pulled  the  heads  off  rivets.    Plates  not  fractured.    Average  elonga- 
tion of  rivet  holes  ".10. 

Maximum  stress  an  joint. 

Tension  on  gross  section  cf  plate pounds  per  sqnare  inch . .  31, 100 

Tension  on  net  section  of  plate do 67,420 

Compression  on  bearing  surface  of  rivets do 57, 730 

Shearing  on  rivets do 35, 880 

Efficiency  o£  joint,  52.7  per  cent. 
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No.  5134. 

(iV  steel  plates;  punched  holes,  punch,  £" ;  die  ||";  iron  rivets,  If" 

pitch.) 
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Areas, 

Plate,  gross  sectional  area square  inches..  5.37 

Plate,  net  sectional  area do 2. 37 

Plate,  bearing  surface  of  rivets * do 2.99 

Kivets,  shearing  area ...do 4.81 

Tensile  strength,  163,100  pounds. 

Fractured  plate  N 1501  along  line  of  riveting.   Appearance,  granular, 
excepting  the  end  sections,  which  were  silky. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  30, 370 

Tension  on  net  section  of  plate do 68, 820 

Compression  on  bearing  surface  of  rivets : ...  do 54, 550 

Shearing  on  rivets do....  33,910 

Efficiency  of  joint,  49.7  per  cent. 
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.    No.  5135. 
(iV  steel  plates;  J"  drilled  holes;  iron  rivets,  If"  pitfch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. 

Plate,  net. sectional  area do . . . 

Plate,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area do. . . 

Tensile  strength,  172,540  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".09  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do ... . 

Efficiency  of  joint,  47.4  per  cent. 


5.90 
2.95 
2.95 
4.81 


29,240 
58,490 
58,490 
35,870 
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No.  5136. 

(sV  steel  plates;  punched  holes,  punch,  J";  die,  j-fr";  iron  rivets,  1$" 

pitch.) 
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Areas. 

Plate,  gross  sectional  area square  inches. .  5. 89 

Plate,  net  sectional  area do 2. 95 

Plate,  bearing  surface  of  rivets do 2. 94 

Kivete,  shearing  area do 4. 81 

Tensile  strength,  187,700  pounds. 

Sudden  fracture  with  a  loud  report,  fracturing  plate  along  line  of 
rivet  holes.    Appearance,  grauular. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  31, 870 

Tension  on  net  section  of  plate do ... .  63, 630 

Compression  on  bearing  surface  of  rivets do 63,  .840 

Shearing  on  rivets do 39, 020 
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No.  5137. 
(tV'  steel  plates;  |"  drilled  hole**;  iron  rivets,  2"  pitch.) 
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Plate,  gross  sectional  area square  inches..  5.94 

Plate,  net  sectional  area do 3. 35 

Plate,  bearing  surface  of  rivets do 2. 60 

Rivets,  shearing  area do 4.21 

Tensile  strength,  163,800  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  Plate  L,  ".01  + ;  plate  M  1493, 

".06. 

Maximum  stress  on  joint. 

Tension  an  gross  section  of  plate pounds  per  square  inch . .  27, 580 

Tension  bn  net  section  of  plate do 48,900 

Compression  on  bearing  surface  of  rivets do .63, 000 

Shearing  on  rivets -. do 38,910 

Efficiency  of  joint,  16.4  per  cent. 
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RIVETED   JOINTS. 
No.  5138. 


(,y  steel  plates;  punched  holes,  punch,  J";  die,  f$ 
pitch.) 


1'l.ite,  gross  sectional  area i 

Plata,  net  sectional  area 

Plate,  bearing  surface  of  rivets 

Rivets,  shearing  area -- — 

Tensile  strength,  168,300  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ",01±. 

Maximum  ttrcet  on  joint. 

Tension  on  gross  section  of  plate.. pounds  port 

Tension  on  nut  section  (if  plate 

Compression  on  bearing  surface  of  rivets. ...  

Shearing  on  rivets 

Efficiency  of  joint,  53.9  per  cent, 


RIVETED   JOINTS. 
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No.  5149, 

(tY'  steel  plates;  $"  drilled  holes;  iroa  rivets,  2"  pitch.) 


\ 


M 

1492 


w-sw. 


Areas. 

Plate,  gross  sectional  area square  inches. .  5. 95 

Plate,  net  sectional  'area do 3. 35 

Plate,  bearing  surface  of  rivets do 5.21 

Rivets,  shearing  area do 8. 41 

Tensile  strength,  241,700  pounds. 

Fractured  plate  M  1402  along  first  row  of  rivet  holes.  Appearance, 
silky.  Average  elongation  of  rivet  holes:  Plate  M,  first  row,  ".36*; 
second  row,  ".00.    Plate  L,  first  row,  ".10;  second  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 620 

Tension  on  net  section  of  plate ,  do . . . .  72, 150 

Compression  on  hearing  surface  of  rivets do 46, 390 

Shearing  on  rivets do....  28,740 

Efficiency  of  joint,  65.8  per  cent. 
U,  Ex,  161 35 


RIVETED    . 


plates;  punched  holes,  pc 
pitch 


7 


*£? — 

sectional  urea 

jctioual  urea 

ag  surface  of  rivets 

>nng  area 

strength,  334,800  pounds, 
ed  plate  along  first  row  of 

Minimum  ttrt- 

gross  section  of  plate 

net  section  of  plnte 

i  on  bearing  surface  of  rivets  - . 

cy  of  joint,  61.4  percent 


BIVETBD  JOINTS. 

No.  5151. 

(iV'  steel  plates;  %"  drilled  holes;  iron  rivets,  2£"  pitch.) 


I    DO  I 


)0 

)Oi 

)OI| 

50* 
>o 

2Q 


Plate,  gross  sectional  area square  inches ..  5.79 

Plate,  net  sectional  area *...do 3.54 

Plate,  bearing  surface  of  rivets do 4.49 

Rivets,  shearing  area do 7.21 

Tensile  strength,  249,820  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky. 

Maximum  ttrat  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  43,100 

Tension  on  net  section  of  plate do 70,570 

Compression  on  bearing  surface  of  rivets .-". do 55,640 

Shearing  on  rivet* do....  S4.650 

Efficiency  of  joint,  73.1  per  cent. 


548 


BIVETED    JOINTS. 


No.  5152. 

(^V"  steel  plates;  punched  holes,  punch,  J";  die,  +f";  ***>*  rivets,  2J" 

pitch.) 


ZdAQ 


8 


QO|I 

ooii 

r—  «SW H 


a 

1XEJ 


'        ■  ■ 

Plate,  gross  sectional  area square  inches. .  5. 94 

Plate,  net  sectional  area do 3. 55 

Plate,  bearing  surface  of  rivets do 4.78 

Rivets,  shearing  area do....  7.21 

Tensile  strength,  230,900  pounds. 

Fractured  plate  L  1499  along  lirst  row  of  rivet  holes.    Fractured 
suddenly  without  warning.    Appearance,  granular. 

Maximum  ttree$  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  38, 870 

Tension  on  net  section  of  plate do 66,040 

Compression  on  bearing  surface  of  rivets do 48,310 

Shearing  on  rivets ~ do....  32,020 

Efficiency  of  joint,  65.4  per  cent. 


RIVETED  JOINTS. 


549 


No.  5153. 


(tV  steel  plates;  }"  drilled  holes;  iron  rivets,  2g"  pitch.) 


o 

23*4 


O 
1503 


BW 


Areas. 

Plate,  gross  sectional  area square  inches. .  6. 14 

Plate,  net  sectional  area do....  3.99 

Plate,  bearing  surface  of  rivets do 4.29 

Rivets,  shearing  area do....  7.21 

Tensile  strength,  267,300  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".12;  second  row,  ".01 
in  each  plate. 

Maximum,  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  43,530 

Tension  on  net  section  of  plate do 66,990 

Compression  on  bearing  surface  of  rivets do 62,310 

Shearing  on  rivets do....  37,070 

Efficiency  of  joint,  82.3  per  cent. 


B1VETED 

No.f 


lcbed  holea,  pi 
pit 


9 


0 

0 
0 
0 

'     H SI 


rivets 

19,980  pounds. 
1606  along  tin 
me  end  sectk 
a  showed  a  nu 
nearest,  tbe  uii 

Maxitmm  tt 

)f  plate 

plat* 

mrfoceof  nveto. 


76.3  per  cent. 
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RIVETED  JOINTS, 
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No.  5156. 
dV'  steel  plates;  \"  drilled  holes;  iron  rivets,  3f  "  pitch.) 


ian 


1499 


_, 

Areas. 

Plate,  gross  sectional  area square  inches. .  5. 81 

Plate,  net  sectional  area do 3. 96 

Plate,  bearing  surface  of  rivets do 3.69 

Rivets,  shearing  area do 6.01 

Tensile  strength,  225,700  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".09  each;  second  row, 
".01  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  iuch . .  38, 850 

Tension  on  net  section  of  plate .* do 56,990 

Compression  on  bearing  surface  of  rivets do 61, 170 

Shearing  on  rivets do 37,550 

Efficiency  of  joint,  65.8  per  cent. 

i 


RIVETED  JOINTS. 
No.  5157. 
;  3"  drilled  holes;  iro 


KIVETED  JOINTS. 

No.  5158. 

(A"  st€e^  plates;  $"  drilled  holes;  iron  rivets,  3"  pitch.) 


o 

1515 


15QZ 


553 


lAS. 


m 


•-•& 


,    •S    ^N»    >v 

^/"V"V J  —————— 

Areas. 

Plate,  gross  sectional  area sqnare  inches..  6.20 

Plate,  net  sectional  area do 4.40 

Plate,  bearing  surface  of  rivets do ... .  5. 41 

Rivets,  shearing  area do 9.02 

Tensile  strength,  301,980  pounds. 

Fractured  plate  O  1515  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Average  elongation  of  rivet  holes :  In  fractured  plate,  first  row,  ".30* ; 
second  row,  ".02;  third  row,  ".00.  In  plate  not  fractured,  first  row, 
".16;  second  row,  ".00:  third  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  48, 710 

Tension  on  net  section  of  plate do 68,630 

Compression  on  bearing  surface  of  rivets do 55,820 

Shearing  on  rivets do 33,480 

Efficiency  of  joint,  92.1  per  cent. 


BXVETED  JOINTS 
•   No.  5159. 
iates;  £"  drilled  boles;  in 


OQO 
COO, 

6  obi 


^■g?'^ 


— <?-^7~=^?— ' 


area square  iocboB..  5,52 

rea do....  4.01 

»  of  rivets do 4.51 

do....  7.21 

i,  265,200  pounds. 

P  1401  along  first  row  of  rivet,  holes.     Appearance, 

Maximum  ttrtu  o*  joint. 

ion  of  plate pounds  per  square  inch..  48,040 

uof plate do....  66,130 

ng  surface  of  rivets do 68,411) 

do....  36,780 

nt,  82.7  per  cent. 


BIVETED  JOINTS. 

No.  5160. 

(ft"  steel  plates;  J"  drilled  holes;  iron  rivets,  3J"  pitch.) 


Jtrlf-i. 


Plate,  gross  sectional  area square  inches..  5.91 

Plate,  net  Motional  area do....  i.3M 

Plate,  bearing  surface  of  rivets do —  i.fiO 

Rivets,  shearing  area do 7.21 

Tensile  strength,  274,400  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ",15;  second  row,". 04; 
third  row,  ".01. 

Maximum  ttreti  on  joint. 

Tension  on  proas  section  of  plate pounds  per  square  inch..  46,430 

Tension  on  net  section  of  plate do 62,650 

Compression  on  bearing  surface  of  rivets do 59,650 

Shearing  on  rivets do 38,080 

Efficiency  of  joint,  78.2  per  cent. 


BIVETED   JOINTS. 
No.  5139. 
(tV"  steel  plates;  1£"  drilled  holes;  iron  rii 


Plate,  gross  Motional  are* 

Plate,  net  section  ul  area 

Plate,  bearing  surface  of  rivets 

Hi  vets,  shearing  area 

Tensile  strength,  145,480  pounds. 

Fractured  plate  P  along  line  of  rivet  holes.    Ay 

Maximum  itreu  on  Joint. 

Tension  on  gross  section  of  plate ..pounds 

Tension  on  net  section  of  plate 

( impression  on  bearing  snrface  of  rivets 

Shearing  on  rivets 

Efficiency  of  joint,  48.5  per  cent. 


RIVETED  JOINTS. 

No.  5140. 

(tV"  steel  plates;  1J"  drilled  holes;  iron  rivets,  2§"  pitch.) 
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■  -    ^>  « 


25M 


■  ^  ■  = 

Areas. 

Plate,  grass  sectional  area * square  inches..  6.01 

Plate,  net  sectional  area do....  2.85 

Plate,  bearing  surface  of  rivets do 3.16 

Rivets,  shearing  area do....  7.96 

Tensile  strength,  209,440  pounds. 

Pulled  off  rivet  heads.    Plates  not  fractured. 

Elongation  of  rivet  holes,  about  ".22  each. 

Maximum  aires*  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34, 850 

Tension  on  net  section  of  plate do....  73,490 

Compression  on  bearing  surface  of  rivets do 66,280 

Shearing  on  rivets do 28, 460 

Efficiency  of  joint,  56.5  per  cent. 


RIVETED  JC 

No.  514 
el  plates;  1£"  drilled  holes; 


1  rivets,  3f "  pitch.) 


I 


o 

OS 


IS? 

i  a 

™al  area equate  inches..  6.01  j 

al  area do 3.28  ' 

rface  of  rivets do....  2.74  i 

area ..........do.*..  6.11 

igtb,  201,700  ponnds.  I 

vet  heads;  plates  not  fractured.  •* 

□gation  of  rivet  holes,  ".19  each.  A| 

at  lap  IS  degrees.  |  Ji 

Maximum  itrwi  o»  joint.  m\  Jj 

section  of  plate pounds  per  sqnars  inch..  33,560  J.   <j, 

cticm  of  plate do....  61,490  'M  , 

.earing  surface  of  rivets do 73,610  mU 

* do....  82,860  af, 

'  joint,  56.5  per  cent.  '  • 
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BIVBTED   JOINTS. 
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No.  5142. 
(^y"  steel  plates;  1J"  drilled  holes;  iron  rivets,  3£"  pitch.) 


0 

150$ 


4 


% 


o 
o 
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0 


T* 


K 
ft 

3 


I 


*€>. 


Q 
1508 


>. 


P    ^3 

Areas. 

Plate,  gross  sectional  area - square  inches. .  6. 61 

Plate,  net  sectional  area do...  3.97 

Plate,  bearing  surface  of  rivets do. . .  2. 64 

Rivets,  shearing  area do. . .  6.  U 

Tensile  strength,  201,100  pounds. 

Pulled  off  rivet  heads.    Plates  not  fractured.    Average  elongation 
of  rivet  holes,  ".16  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  30, 420 

Tension  on  net  section  of  plate do. . .  50, 650 

Compression  on  bearing  surface  of  rivets do. . .  76, 170 

Shearing  on  rivets do. . .  32, 750 

Efficiency  of  joint,  53.4  per  cent. 
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BIVBTED  JOINTS. 
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k"  PLATE.     • 


Actual 
thick- 
ness of 
plate. 


Inch. 


Sectional  area 
of  plate. 


Gross. 


Sq.  in. 


.253 
.258 


.347 
.248 


247 
247 


247 
249 


260 


3.31 
3.31 


3  89 
3.40 


3.54 
3.64 


3.64 
3.57 


3.59 


Net. 


JSq.in. 


2.52 
2.62 


2.31 
2.31 


2.40 
2.46 


2.46 

2.48 


2.50 


Bearing 

sur- 
face of 
rivets. 


Sq.  in. 


1.58 
1.58 


1.08 
1.09 


1.08 
1.08 


2.16 
2.18 


1.97 


Shear- 
ing 
area  of 
rivets. 


Sq.  in. 


6.14 
6.14 


6.01 
6.01 


6.01 
6.01 


12.02 
12.02 


10.82 


Tensile 
strength 
of  plate 

per 

square 

inch. 


Pounds. 


58,150 
61,470 


59,180 
61, 470 


58,170 
58, 170 


61,470 
61, 470 


58,170 


Maximum  stress  on  joint;  pounds  per 
square  inch. 


Tension  .  Tension 
on  net 
section 


on  gross 
section 
of  plate. 


49.090 
51,960 


44,180 
43,500 


46,  COO 
43,500 


of  plate. 


64,480 
68,260 


Compres- 
sion on 
hearing 

surface  of 
rivets. 


102,850 
108,860 


06,700 
64*0*0 


66,630 
62,590 


140, 650 
135,690 


46,810      07,870 
45, 700      06,700 


48,150 


00,140 


161,780 
149,670 


76. 720 
74,840 


Shearing 
on  rivets. 


87, 740 


26,470 
28,010 


Effi- 
ciency 
of  joint. 


Percent. 


25,270 
24,610 


27,270 
25,620 


13,790  ' 
13.570  , 


84.4 
84.5 


75.7 
70.8 


79.6 
74.8 


76.1 
74.3 


15, 980  80. 3 
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BIVKTED  JOINTS. 

*1"  PLATE. 


Actul 

dim  0r 
plate, 

Section*] «n» 

frceof 
rivel. 

Shew 
™*of 

Ten«Ue 

of  plate 
pec 

Minimum  stress  on  joint:  panada  par 

_ 

Not. 

M^OD* 

or  puts.    riveM    | 

of  Joint. 

Imk. 

Sj.m. 

*.*,. 

Sq.in. 

JSj-i-. 

Pound*. 

1        1 

ftroM. 

.347 

a.M 

3.  IB 

1.95 

10.83 

01,470 

47,420 

•8,040 

« 

15.BJ0 

77.1 

.340 
.347 

3.69 

a.  to 

a.6i 

2.62 

1.08 
1.08 

6.01 

0.01 

58.  170 

58.  170 

40,290 
•4,400 

■6,440 

loajiio 

28,420 
27.330 

79.8 
711.3 

.252 
-.25! 

3!  IB 

3.  is 

2.27 
2.27 

LTi 

LTfl 

9.62 
9.  IB 

48,  ISO 

58,150 

46,380 

40,730 

•1,4*0 

■4,0*0 

83.180 
83,640 

is|soo 

79.0 
60.3 

:fl 

3.19 

2.30 

i!w 

8.41 
8.41 

88.150 
58.150 

48,610 

64,6*0 

66,0*1 

95]  0(0 

17,680 
17,740 

60.3 
81.7 

!lM 

2.97 
IN 

2.30 
2.27 

ts 

7.21 

oilooo 

40,530 

49,400 

«Lt40 

•1,060 

108,  930 
108.610 

20,400 

20,170 

91.2 
81.1 

RIVETED   JOINTS. 
1"  PLATE 
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RIVETED   JOINTS. 
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J"  PLATE. 


Sectional  area 
of  plate. 


Actual 
thick- 
uessof 
plate. 


Inch. 


Gross. 

i 

Sq.in. 


251 
230 


8.29 
3.01 


248 
,246 


3.25 
3.23 


.252 
.253 


2.68 
2.70 


.257 
.251 


2.74 
2.64 


Net 


Bearing 

sur- 
face of 
rivet*. 


Sq.in. 


2.63 
2.41 


2.60 

2.58 


1.57 
1.59 


1.62 
1.54 


Sq.in. 


L32 
1.21 


1.05 
1.08 


1.10 
1.11 


2.25 

2.20 


.248 
.240 


3.57 
3.58 


2.49 
2.49 


2.17 
2.18 


Shear 

in* 

area  of 

rivet*. 


Tensile 
strength 
of  plate 

per 

square 

inch. 


Maxininm  stress  on  joint;  pounds  per 
aquare  inch. 


Tension 

on  gross 

section 

of  plate. 


Sq.in. 


Pound*. 


7.21 
7.21 


6.01 
6.01 


3.00 
3.00 


6.01 
6.01 


6.01 
6.01 


61,470 
58,150 


51, 440 
55,500 


59,180 
59,180 


61,000 
61,000 


47,640 
46,720 


61,000 
62,300 


99,750 
39,660 


Tension 

on  net 

section 

of  plate. 


Compres 

sion  on 

bearing 

surface  of 

rivets,    i 


Effi- 
ciency 
Shearing  of  joint, 
on  rivets. 


•4,860 
69,890 


/ 


59,660 

68,490 


42, 770 
42, 350 


67,850 
67,360 


78,860 
72,600 


61,470 
61, 470 


47. 870 
48,530 


68,680 
69,780 


128, 210 
138, 070 


147.450 
139,720 


96.840 
96,490 


52.090 
58,180 


Ptrcmt. 


23,470 
23,170 


83.7 
95.4 


25,760 
25,110 


80.6 
78.9 


l 


86,610 
86,700 


65.1 
65.0 


19,500 
18,600 


70.1 
67.9 


78,760 
79,700 


28,440 
28,910 


I 


77.9 
78.9 


RIVETED   JOINTS. 

1"  PLATE 

I  Fig urM  In  heavy  -fi^od  type  denote  manm 
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•  Pnlled  off  rivet  hernia.  I  Pulled  off  3  rivet  beads.  1  Pulled  off  2  rivet  head*. 
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i"  PLATE. 


Actual 

thick- 
ness Of 

plate. 


Inch. 


Sectional  area 
of  plate. 


Sq.  in.    Sq.  in. 


250 
266 


.252 
•  260 


262 


248 

263 


.247 
.247 


2.87 
2.94 


2.00 
2.88 


2.00 
2.01 


8.10 
3.17 


3.34 
3.34 


1.87 
1.02 


1.77 
l.'<5 


1.04 
1.04 


1.80 
1.01 


Bearing 

SOT 


Shear- 
ing 


face  of  area  of 
rivets.  !  rivet*. 


Sq.  in.  I  Sq.  in 


1.00 
1.02 


1.18 
1.18 


1.26 
1.27 


3.14 
3.14 


3.08 
3.08 


Tensile 
strength ; 
of  plate 

per 

square 

inch. 


Maximum  stress  on  ioint;  pounds  per 
«  square  Inch. 


4.01 
4.01 


1.24 
1.26 


2.10 
2.10 


1.24 
1.24 


4.01 
4.01 


4  01 
4.91 


Tension 
on  gross 
section 
of  plate. 


Pounds. 


58,150 
61,000 


61,000 
68,150 


58,150 
58.150 


58,150 
61, 470 


55,740 
59.180 


40,560 
37,010 


'43,280 
42,770 


41,130 
40,200 


40, 030 
41, 770 


42,240 
42,600 


Tension 

on  net 

section 

of  plate. 


Compres- 
sion on 
bearing 

surface  of 
rivets. 


62,250 
56,670 


70,900 
78,880 


72,780 
71,880 


66,720 
69,820 


67,180 
67,760 


116,400 
106,670 


111,060 
110,010 


04,660 
02,110 


100,080 
105,080 


Shearing 
on  rivets. 


112,970 
114,760 


87,070 

34,650 


31,630 
30,950 


24,280 
23,820 


25,270 
20,070 


Effi- 
ciency 
of  joint. 


Pertent. 


28, 730 
28,080 


69.7 
60.6 


70.9 
78.5 


70.7 
69.1 


69.1 
68.0 


75.7 
71.0 


SITETED  JOINTS. 

1"  PLATE. 
[Figures  in  heavy-faced  type  denote  maimer  of  ft 


Pulled  off  rivet  boadi. 


HIVETED   JOINTS. 
1"  PLATK. 


Section*!  ore* 
ofpUt*. 

Tensile  1                         nqnim  Imh. ' 

UtiHIt  »l 

pl»le. 

liroil. 

Net 

rivet*. 

St 

«**".  Tendon 
■quin  |™mM 
""■b'       ofVli™. 

£& 

.s 

91 

.a+s 

.Ml 

ft.  <■. 

3.58 

8*.  tn. 

2.38 
2.35 

«,.  in. 

1.14 
1.23 

i'bi 

0,470 
66,170 

41.S1K) 
42.  UO 

ta.  140 

61.216 

m.isu 

122,  660 

». 

„ 

L- 

1.53 

.„ 

SI, 130 

35.  KM 

71,0*0 

— 

.304 

... 

i.ea 

1.22 

3.14 

SI,  130 

« 

ss.soo 

103,200 

.... 

» 

117 

,- 

2.74 

B1.I30 

80.280 

68,060 

117,360 

.304 

n.73 

2.66 

» 

5.49 

61. 190 

48.6*1 

00,600 

63,240 

.306 

4.87 

3.20 

» 

5.40 

M.760 

..» 

06,160 

.. 
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BIVETED  JOIOT8. 


ft"  PLATE. 
[Figures  in  heavy -faced  type  denote  manner  of  failure.] 


Sheet  letters. 


No. 

of 

teat. 


Plate. 


5130 


S 


4985 


4887 


4991 


Q 


4993 


Q 


4995 


Q 


Covers. 


1) 


D 


E 


D 


E 


E 


Style  of  joint. 


I 


G**Q  O  O  ? 


M?Q(h 


L 


m&33TJT5A 


r 


■MTOH 


-GO  O  Oi 


tfttsT 


1 


I 


G**©    O    O 
hO-O-O-OI 


} 

"T 


1 


"i 


t 

*< 
\ 


Nominal 
thickness- 


Plate. 


Cov- 
ers. 


Inch.    Inch, 


Sise  and 

kind  of 

note. 


>        1 


< 


)        1 


< 


'4! 


'1 


> 
> 


1 


A 


/nek. 


(drilled 


1  drilled 


1  drilled. 


1  drilled 


1  drilled... 


1  drilled 


EIVKTED  JOINTS. 
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A"  PLATS. 


Aetna! 
thick- 
ness of 
plate. 

Seotional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing 
area  of 
rivets. 

Tensile 
strengtli 
of  plate 

per 

square 

inch. 

Maximum  stress  on  Joint;  pounds  per 
square  inch. 

Gross. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 
on  not 
section 

of  plate. 

Compres- 
sion on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Effi- 
ciency 
of  joint. 

Inch. 

8q.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pound*. 

Percent. 

.307 

4.15 

3.23 

1.84 

4.70 

57,000 

46,480 

59,720 

104,840 

41,040 

81.5 

.809 

4.88 

3.09 

• 

1.24 

6.28 

56,760 

24,040 

33,690 

83,954) 

16,580 

42.3 

.810 

4.34 

3.10 

1.24 

6.28 

57,000 

26,770 

37,480 

98,710 

18,500 

46.9 

• 
.808 

4.88 

3.10 

1 

1.23 

1 

6.28 

56,760 

33,940 

47,410 

119,600 

23,400 

59.8 

.300 

4.34 

3.11 

2.47 

12.57 

56,760 

44,740 

62,480 

• 

78,600 

15,450 

78.8 

• 

.805 

4.29 

8.07 

2-44 

12.57 

56,760 

45,490 

68,670 

79,980 

15,530 

80.1 

EIVETED  JOINTS. 

,V  PLATB. 
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^"  PLATE. 


Aetna! 
thick- 
ness of 
plate. 


Inch. 


Sectional  area 
of  plate. 


308 


.3*6 
.305 


.302 
.304 


302 
307 


.305 
.306 


Sq.in, 


4.34 


4.84 
4.28 


4.23 
4.27 


Sq.in. 


4,23 
4.33 


4.28 
4.28 


3.10 


3.03 
3.02 


3.02 
3.01 


3.02 
3.03 


3.06 
3.03 


Shear- 
ing . 
area  of 
rivets. 


Sq.  in.    Sq.  in 


2.46 


2.12 
2.20 


2.11 
2.19 


2.11 
2.22 


2.44 
2.53 


12. 57 


5. 50 
5.50 


5.50 
5.50 


5.50 
5.50 


Tensile 
strength 
of  plate 

per 

square 

inch. 


Maximum  stress  on  joint;  pounds  per 
square  inch. 


6.28 
6.28 


PowuU. 


56.760 


56,760 
50,300 


54,350 
54.350 


34,350 
59,300 


Tension 
on  gross 

section 
of  plate. 


56,760. 
59,300 


45,530 


42,750 
40,630 


42,990 
44,340 


44,870 
43,490 


Tension  '  ^"P™ 
-n  net   ■  £°°  on. 

of  plate.  ,    rivet|>> 


69,740 


59,880 
67,680 


60,220 
62,900 


62,860 
63,150 


46,070  <    64,440 
43, 960      62,100 


Shearing 
on  rivets. 


Effl« 

cieney 

of  joint. 


,    80,330 


85,510 
79,050 


86,180 
86,450 


89,950 
84,820 


80,820 
74,370 


15,720 


32,960 
31,620 


33,060 
34,420 


34,510 
31,400 


31,400 
29,960 


Percent. 


80.2 


75.3 
68.5 


79.1 
81.6 


82.5 
73.3 


80.1 
74.1 


RIVETED   JOINTS. 


575 


|"  PLATE. 


Aotnal 
thick- 

nessof 
plate. 


Inch. 


Sectional  ana 
of  plate. 


Sq.  in. 


392 
388 


3.34 
3.26 


.388 
,384 


4.08 
3.85 


383 


4.79 


369 
369 


5.35 
5.36 


.338 
.384 


4.82 
4.77 


Bearing 

sur- 
face of 
rfvete. 


8q.  in. 


2.16 
2.11 


2.91 
2.70 


8.64 


4.25 
4.25 


3.95 
3.91 


Sq.  in. 


2.35 
2.30 


2.33 
2.30 


2.30 


2.21 
2.21 


1.75 
1.73 


Shear- 

area  of 
rivets. 


Tensile 
strength 
of  plate 

per 

aqnare 

inch. 


Sq.  in. 


7.07 
7.07 


Pounds. 


7.07 
7.07 


7.07 


7.07 
7.07 


5.30 
5.30 


59, 730 
58,340 


58.340 
58,340 


56,340 


56,670 
56,670 


59,730 
58,340 


Maximum  stress  of  joint;  pounds  per 
square  inch. 


Tension 

on  gross 

section 

of  plate. 


43,290 
42,380 


46.590 
49,130 


48,610 


48,500 
47,700 


43.070 
42,520 


Shearing 
on  rivets. 


66,940 
6o, 470 


65,880 
70,060 


68,070 


01,060 

60,160 


52,560 
51,870 


61, 520 
60,070 


81.590 
82,240 


101,250 


117, 420 
115, 700 


118, 630 
117,230 


Effi- 
ciency 
of  johit. 


X 


20,450 
19,540 


26,890 
26.750 


Percent. 


32,940 


86,700 
86,170 


89,170 
88,200 


72.4 
72.6 


79.8 
84.2 


83.8 


85.5 
841 


72.1 
72.8 
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BIVETED   JOINTS. 


|"  PLATE 
[Figoipn  la  heo.vy.loood  tjpe  deno 

.„..„,., 

1 

No. 
of 
int. 

Shoot  letters. 

Pl.t*. 

- 

Style  of  joint 

3 

E 

M 

M 

P 
B 
O 

M 

P 
8 

I 

/    1 

4MV 

ckSooo 

h 

i 
1  ^ 

1     * 

:f« 

1970 

8*88 

1971 

M-o-o 

\          I 

1 

M7:j 

M--8-1 

f 

J> AKM  «l 

I   x 

•» 

■8=8-8- 

< 

r     "" 

\ 

RIVETED   JOINTS. 
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|"  PLATE. 


Actual 
thick-  I 

11688  Of  I 

plate. 


Sectional  area  '  ' 

of  plate.  j  Tensile 

j Bearing   Shear-    strength 

su r-         ing     '  of  plate 
face  of  area  of !      per 
rivets,    rivets,      square 
*  inch. 


Maximum  stress  on  joint;  pounds  per 
square  inch. 


Gross. '    Net. 


Inch,  i 


Tension     Tension   ^™< 
on  pros*  -    on  net        boarih*    Shearing 
section      section    n.,,£„  *i-on  rivets, 
of  plate,    of  plate,      ri^ 


Effi- 
ciency 
Shearing  of  joint. 


Sq.  in.  '  Sq.  in.  '  Sq.  in.  '•  Sq.  in.     Pounds. 

I  ■  I 


375 


.382  , 
.380 


.385 


373 


5.16 
5.16 


379  !      5.86 


5.46 


5.39 

3.52 

3.75 

15.71 

i 

* 

i 

1 

' 

57, 870 


3.63  ' 

3.64  , 


3*06 
3.04 


12.  u7 
12.57 


4.34 


58,340 
54,290 


44.260 
43,240 


62,990 
j    61,290  i 


74,640 
73,390  I 


3.03       12.57         57,130         44,910 


4.35 


2.24 


9.42         59,030         46,720       5H,640 


113,880 


H.  Ex.  1G1 37 


Per  cent. 


42,890       05,680         61,650         14,720 


18, 170 
17,750 


60,650         86, 860         20, 940 


5.20  i      4.04         2.31  '      9.42  .      58.340        45,080       69,180       103,510        25,380 


27, 080 


74.1 


75.9 
79.6 


78.6 


78.8 


79.1 


HIVETKD  JOINTS. 


RIVETED   JOINTS. 


|"  PLATE. 


679 


1 

Actual 
thick- 
ness of 
plate. 

Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing 
area  of 
rivets. 

Tensile 

strength. 

of  plate 

per 

square 

inch. 

Maximum  stress  on  Joint;  pounds  per 
square  inch. 

. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 

on  net 

section 

of  plate. 

Compres- 
sion on 

bearing 

surface  of 

rivets. 

9 

Shearing 
on  rivets. 

Effi- 
ciency 
of  joint. 

Inch. 

4 

Sq.  in. 

Sq.in. 

Sq.in. 

Sq.  in. 

Poundt. 

Percent. 

.370 

6.00 

4.06 

2.27 

0.42 

57,130 

44,650 

64,8SO 

110,800 

28,870 

78.1 

.888 

4.08 

2.33 

1.75 

2.65 

58,340 

25,050 

45,440 

• 
> 

60,500 

• 

80,050 

44.4 

.387 

4.06 

2.32 

3.48 

5.30 

58,340 

40,*570 

70,900 

*      * 

47,330 

31, 080 

60.5 

.384 

• 

4.61 

2.88 

• 
3.46 

5.30 

58,340 

42,150 

m 

• 

07,470 

56,160 

36, 600 

72.2 

.384 

4.55 

2. 03 

1.02 

3.03 

• 
58,340 

33,050 

57,190 

78.  330 

88,270 

56.6 

• 

■ 

• 

; 

•  -.  .  -.  • 


/  RIVETED  JOINTS. 

I"  PLATE.  ' 

injure*  iii  heaTjfaced  tpye  denote  muur  of ' 


QgK>00l       J 
S^OOO         \ 


r 


I       < 
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f"  PLATE. 


Actual 

thick- 

ness  of 

plate. 

Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing 
area  of 
rivets. 

Tensile 
strength 
of  plate 

per 

square 

inch. 

Maximum  stress  on  Joint;  pounds  per 
square  Inch. 

Gross. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 

on  net 

section 

of  plate. 

Compres- 
sion on 
bearing 

surface  of 
rivets. 

i 
Shearing 
on  rivets. 

Effi- 
ciency 
of  joint. 

Inch. 
.385 

• 
.370 

Sq.in. 
4.56 

5.31 

Sq.in. 
2.63 

■ 

3.46 

Sq.in. 
3.85 

3.70 

• 

Sq.in. 
7.85 

7.85 

Pounds. 
53,730 

56,670 

38,790 
43,050 

07,100 

• 

60,070 

45,840 
61,780 

22,480 

■ 

29,120 

P*rc*nt. 
72.2 

76.0 

*£ 


/,  PLATE. 


.427 


,440 
,440 


,484 
,421 


5.33 


6.16 
6.17 


5. 86 
5.69 


4.05 

2.56 

3.48 
3.38 

2.69 
2.79 

3.58 
8.40 

2.28 
2.29 

7.07 


8.41 
8.41 


7.21 
7.21 


59,000 


59,390 

SB,  JjtU 


52,910 
61,650 


48,120 


23,360 
32.540 


42,250 
39,740 


63,300 


41,850 
50,410 


00,100 
00,500 


100,190 


R 


,490 
1,970 


108,600 
98,730 


80,280 


17, 110 
23,880 


34,340 
31,360 


83.3 


39.3 
54.8 


79.8 
64.5 


582 


RIVETED  JOINTS. 

,V  PLATE. 
[Figure-  in  bBuvj-frad  type  denote  )n«uii 


BIVETED  JOINTS. 

A"  PLATE. 


Actual 
thick- 
nesstif 
plate. 


Inch. 


.413 
.411 


Bearing 

sur- 
face ot 
rivet*. 


Sq.  in. 


,435        5.84        3.98 


.400 


.427 
.415 


.427 
.413 


y 


.422 
.420 


6.89 


5.12 
4.99 


5.55 
5.37 


5.90 
*  &89 


8.85 


2.13 
1.98 


2.56 
2.37 


2.95 
2.95 


2.17 
2.23 


Shear- 
ing 
area  of 
riveta. 


Sq.  in. 


4.00 


2.99 
3.0L 


2.99 
2.99 


2.95 
2.94 


Tensile 
strength 
of  plate 

per 

sauare 

inch. 


Pound*. 


7.21 
7,21 


1.86        6.01 


15.71 


4.81 
4.81 


4.81 
4.81 


4. 
4. 


81 
81 


52,910 
61,650 


59,000 


61,140 


59,000 
52,910 


59,000 

<y,uo 


61,650 


Maximum  stress  on  joint;  pounds  per 
square  inch. 


Tension    Tension 

on  gross     on  net 

section  [  section 

of  plate,    of  plate. 


44,150 
36.660 


40,270 


43,360 


31,740 
27,820 


31,100 
30,370 


29,240 
31,870 


*  Pulled  off  rivet  heads. 


67,990 
67,410 


Compres-  „??* 

sion  on  I  -^^ kJS 

baring  IS ^SSS 1     J 
surface  of  on  rivetel 

rivets.. 


59,100 


60,S40 


76,900 
70,100 


67,420 
08,890 


58,490 
68,680 


126, 130 
101,430 


126,450 


62,440 


54,360 
46,110 


57,730 
54,550 


68,490 
63,840 


iPerctnt. 


37,980 
31,371) 


89,180 


16,260 


38,780 
28,860 


35,880 
83,910 


86,870 

39,020 


83.4 
60.0 


68.3 


70.9 


53.8 
52.6 


•52.7 
49.7 


47.4 
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A"  PLATE. 


Sectional  area 

» 

of  plate. 

Actual 

— 

Bearing 

thick- 

sur- 

ness  of 

faoeof 

plate. 

Gross. 

Net.. 

rivets. 

Inch. 

8q.  in. 

8q.in. 

Sq.in. 

.424 
.4*20 


425 
423  : 


428 
440 


.400 
\412 


5.94 
5.90 


5.95 
6.93 


5.79 
5.94 


6.14 
6.19 


422        9. 81 


3.35 
3.24 


3.35 
3.24 


3.54 
3.55 


3.99 
3.95 


Shear- 
ing 
area  of 
rivets. 


8q.  in. 


Tennile 

strength 

of  plate 

per 

square 

inch. 


Maximum  stress  on  loint;  pound*  per 
square  inch. 


Tension 

on  gross 

section 

of  plate. 


2.60 
2.66 


5.21 
5.36 


4.49 

4.78 


4.29 
4.48 


3.96        3.69 


Pounds. 


4.21 
4.21 


a  41 
a  41 


7.21 
7.21 


7.21 
7.21 


59,390 
52,910 


61,660 
61,650  i 


59,000 
59,390 


52, 910 
52,910 


Tension 

on  net 

section 

of  plate. 


27,580 
28,530 


40,620 
37,910 


48,150 
38,870 


43,530 
40,380 


6.01        59,000        38,850 

I 


48,900 
61,940 


72,150 
60,880 


70,570 
65,040 


Compres- 
sion on 
bearing 
surface  of 
rivets. 


66,990 
•8,200 


56,990 


Shearing 
on  rivets. 


Effi- 
ciency 
'  of  Joint. 


63,000 
63,270 


46,890 
41,940 


55,640 
48, 810 


62,310 
55,800 


61, 170 


88,010 
80,080 


28,740 
26,780 


Percent. 


34,650 
32,020 


87,070 

34,670 


87,550 


46.4 
53.9 


65.8 
61.4 


73.1 
65.4 


82.3 
76.3 


65.8 


EIVKTED   JOEITS. 
A"  PLATE. 

[Fignnn  Id  Wv j-farei]  type  denute  tnuin 


O  QiOT)  O I      i<  , 
O  O'O  O  O  [      *<j|| 

r  l 


) 


O  OjO  o  o 


<><>•< 


If 


} 


o  o.o  O       j<  \ 
0  0*001      \<\ 

t.-ja  -4 
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>V'  PLATS. 


I  Sectional 
of  plat*. 

Actual,    --   -- 

thick-  { 
ness  of' 

plate.  '  Gross.      Net. 


Inch.     Sq.  in. 


Sq.  in. 


432 


412 


432 


,488 


5.  OS 


6.20 


5.52 


6.91 


4.04 


4.40 


Bearing 

sur- 
face of 
rivet*. 


Sq.in. 


5.06 


4.88 


Tensile 
Shear-    strength 
ing       of  plate 


Maximum  stress  on  Joint;  ponnde  per 
square  inch. 


area  of 
rivets. 


8q.  in. 


4.01        4.54 


4.60 


0.02 


5.41         9.02 


per 

square 

inch. 


Pounds. 


59,000 


52, 910 


7.21         58,090 


7.21 


59,390 


Tension 

on  gross 

section 

of  plate. 


45,720 


48, 710 


Tension 

on  net 

section 

of  plate. 


Compres-' 
sionon  |cum.k.„ 
bearing  '  Snh!fSf 

surface  of  onrivete- 
rivets. 


67,100 


68,080 


48,040      66,180 


47,900 


30,060 


55,820 


58,410 


46,430 


62,650 


59,650 


38,480 


86,780 


Effi- 
ciency 
of  joint. 


Percent. 


88,060 


77.5 


92.1 


82.7 


78.2 
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BIVETED   JOINTS. 
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Actual 
thick- 
ness of 
plate. 

1 , , 

w  Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing- 
area  of 
rivets. 

Tensile 
strength 
of  plate 

per 

square 

inch. 

Maximum  stress  on  Joint;  pounds  per 
square  loch. 

Gross. 

1 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tenaion   C?£*™' 
on  net   '  £?n?n 

Shearing 
on  rivets. 

Effi- 
ciency 
of  joint. 

Inch. 

Sq.  in. 

i 
Sq.in. 

Sq.  in. 

Sq.  in. 

Pound*. 

- 

Perotnt. 

* 

•  428 

t 
5.18 

< 

1.95 

3.21 

7.38 

58,090 

28,190 

m 

74,610 

45,320 

19,770 

48.5 

.421 

6.01 

2.85 

• 
3.16 

7.36 

• 

61,650 

34,850 

73,490 

66,280 

• 

• 
28,460 

56.5 

i 

.438 

6.01 

3.28 

2.74 

6.14 

59,390 

33,560 

61,400 

* 

73, 610 

- 

32,850 

56.5 

.423 

6.61 

3.97 

2.64 

6.14 

56,960 

30,420 

50,650 

76, 170 

32,750 

53.4 

*""•  rj 


■t  «•;. 


& 


\  v-.v 

"-  ii 


'■■*'■  v. 


■\ 


r 


*     .  -  -  '->. 
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RETESTS  BY  TENSION  AND  COMPRESSION  OP  SPEC! 
MENS  PROM  WROUGHT-IRON  BAR  NO.  601. 


[See  Report  of  Tests,  1882,  page  195,  for  original  test.] 
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Two  tension  and  three  compression  specimens  were  taken  from  the 
fractured  end  of  wrought- iron  bar  No.  601,  8  years  and  8  months  after 
the  original  test  was  made. 

The  original  test  gave  the  elastic  limit  30,938  x>ounds  per  square 
inch,  tensile  strength  63,062  pounds  per  square  iuch. 

The  present  tests  were  made  for  the  purpose  of  determining  the  effect 
of  a  long  period  of  rest  following  overstraining  of  the  metal. 

Since  in  the  original  test  the  metal  stretched  21  per  cent,  the  maxi- 
mum stress  per  square  inch,  referred  to  the  sectional  area  as  it  existed 
at  the  time  the  maximun  load  was  reached,  was  approximately  64,200 
pounds  per  square  inch. 

In  tension  test  No.  5110,  no  appreciable  set  was  caused  by  65,000 
pounds  per  square  inch,  and  after  70,000  pounds  per  square  inch  had 
been  applied  ".0012  set  was  observed  in  a  length  of  10."  The  metal 
stretched  rapidly  under  72,860  pounds  per  square  inch,  and  showed  a 
tensile  strength  of  74,420  pounds  per  square  inch. 

Test  No.  5111,  showed  a  similar  behavior,  it  apparently  had  an  elastic 
limit  of  71,000  pounds  per  square  inch,  and  had  elongated  under  stress 
".31  at  72,000  pounds  per  square  inch,  when  the  test  was  discontinued. 
The  specimen  was  cut  off'  at  the  ends,  reducing  its  length  to  12",  and 
then  tested  by  compression. 

Sets  appeared  after  a  load  of  15,000  pounds  per  square  inch,  and 
were  increased  by  higher  stresses. 

After  loading  with  60,000  pounds  per  square  inch  compression,  the 
test  was  again  discontinued,  the  specimen  turned  down  to  a  tensile 
form  and  the  test  then  resumed  under  tensile  stresses. 

A  set  appeared  after  30,000  pounds  per  square  inch,  and  with  40,000 
pounds  per  square  inch  and  higher  loads  they  continued  to  increase. 

Compression  specimen  No.  5116  began  to  display  sets  at  20,000 
pounds  per  square  inch,  which  increased  with  higher  loads.  This 
specimen  was  turned  down  and  finally  ruptured  by  tension. 

When  the  stresses  were  reversed,  sets  appeared  at  20,000  pounds 
per  square  inch  tension. 

The  early  appearance  of  tensile  sets  is  attributed  to  the  overcom- 
pression  it  had  just  before  received,  for  in  specimen  No.  5110,  tested  by 
tension  without  the  prior  overcompression,  sets  did  not  appear  at 
65,000  pounds  per  square  inch  stress. 

In  the  second  compression  specimen  sets  appeared  at  20,000  pounds 
per  square  inch. 

The  third  compression  specimen  was  annealed  at  1015°  Fahr.  This 
did  not  appear  to  materially  change  the  early  sets,  although  at  55,000 
pounds  per  square  inch  a  larger  set  was  observed  than  before. 

From  these  results  it  appears  that  this  overstrained  tensile  metal 
possessed  an  exalted  tensile  elastic  limit,  and  retains  but  little  ductility 
as  shown  by  final  elongation  and  contraction  of  area,  and  that  while 
this  rigidity  of  form  pertains  when  tested  by  compression,  yet  it  does 
not  possess  an  equality  of  elastic  limits  in  tension  and  compression 
after  this  prolonged  period  of  rest. 
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UETEST  OP  WROUGHT  IRON. 
TENSION  SPECIMENS. 


"J- 


i 


No.  5110. 
Tension  Test. 


Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  iMdl. 

I o  unused  length. 

Remarka. 

Total. 

"■ar" 

Elongation 

Sot. 

Pounit. 
t,0M 

»i.  IMHi 
3o!o00 

to!  mw 
so! ooo 

(S.UOO 

aoiooo 
isiuoo 

5l]oOO 

S2.i.(m 

N.00O 
H.00C 

sal  on 

SB,  000 
•0,000 

oalooo 

03,-WW 

04,000 

ceiooo 
00,000 

73.000 
73,700 

m.  ooo 

0 

Foundl. 

s|ooo 

1^000 
30,000 

so!  otto 

40.000 

so!  000 

45.000 
68,000 

oiiooo 

02,000 
03,000 
04,000 

oeiooo 

eslooo 
os.ooo 

TO.Ottu 
72.060 

Inch, 
.0010 

!oos2 

\om 
'.out 

!oi-i 

!01!>4 

!osn 
'.oh\ 

'.vsa 

'.OUl 

'.am 

.23 

Ituh, 
0. 

Initial  load. 

ft 

ft 

—oooi 

-.0011 

Rapid  alntcuiitg. 

Ope  na  (Tuck*  along  surface  of  iten. 
Tewiileatrmclli. 
Al  lLmt.  ..frnpture. 
^8.3  per  rent. 

»■ 

.0012 

0 

.83 

Elongation  of  inch  sections:  ".03,  ".07,  ".06,  ■  .07,  ".Of 
".07,  ".07,  ".03. 
Diameter  at  fracture,  1".01;  area,  .801  arjnare  inch. 
Contraction  of  area,  19.9  per  cent. 
Fractured  4".4  from  the  neck.    Appearance,  granular. 
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KETEST   OF   WROUGHT   IEON. 


NO.  5111. 

Tension  Test. 
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Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

i 
Elongation. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
45,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
50,000 
60.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
45,000 
40,000 
35,000 
80,000 
25,000 
20,000 
15,000 
10,000 
5,000 
50,000 
60,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 

Inch. 

0. 

.0018 
.0032 
.0050 
.0067 
.0085 
.0105 
.0124 
.0143 
.0161 
.0180 
.0161 
.0144 
.0125 
.0107 
.0088 
.0068 
.0050 
.0030 
.0012 
.0180 
.0220 
.0245 
.0250 
.0255 
.0263 
.0265 
.0275 
.0280 
.31 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit    Snapping  sounds. 

—.0003 

Tensile  test  discontinued. 

Ends  cut  off,  reducing  the  length  to  12'',  and  test  resumed  by  com 
pression. 
Interval  of  rest  1  day. 
New  gauged  length  of  10  inches  established. 
Sectional  area  considered,  1  square  inch,  as  before. 
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RETEST  OP  WEOUOHT  IBON. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,600 
69,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
55,000 
60,000 

Inch. 

0. 

.0012 
.0085 
.0097 
.0084 
.0119 
.0157 
.0199 
.0251 
.0311 
.0399 
.0513 
.0691 

Inch. 

0. 

0. 

0. 
.0008 
.0017 
.0029 
.0049 
.0071 
.0100 
.0139 
.0207 
.0300 
.0458 

Initial  load. 

V 

• 

Compression  test  discontinued. 

> 


Turned  down  to  tensile  specimen. 
Threaded  ends,  1".10  diameter. 
Stem,  8  inches  long. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  6." 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
500 
2,600 
10,000 
12,500 
15,000 
17,600 
20,000 
22,500 
25,000 
27,500 
80,000 
32,500 
35,000 
36,000 
37,000 
38,000 
39,000 
34,600 
0 

Poundi. 
1,000 
6,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
66,000 
70,000 
72,000 
74,000 
76,000 
78,000 

Inch. 

0. 
.0008 
.0039 
.0051 
.0064 
.0076 
.0089 
.0103 
.0119 
.0136 
.0159 
.0191 
.0241 
.0269 
.0303 
.04 
.08 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0004 
.0006 
.0011 
.0017 
.0026 
.0046 
.0082 

Initial  loal 

Tensile  strength. 
At  time  of  rupture. 
=  1.8  per  cent. 

0 

.11 

Elongation  of  inch  sections:  ".08,  ".01,  ".01,  ".00,  '7.00f  ".01. 
Diameter  at  fracture,  ".69;  area,  .374  square  inch.- 
Contraction  of  area,  25.2  per  cent. 

Appearance  of  fracture,  granular  80  per  cent;  fibrous  interspersing 
granular  metal  20  per  cent. 
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RETEST  OP  WROUGHT  IRON. 
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COMPRESSION  SPECIMENS. 


iHm* 


ffo.  5116. 

Compression  Test. 


Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  lengths. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
1,000 
6.000 

10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
46.000 
50,000 
55,000 
60,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
56,000 
60,000 

Inch. 

0. 

.0012 
.0030 
.0040 
.0068 
.0087 
.0107 
.0126 
.0149 
.0170 
.0221 
.0292 
.0438 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0004 
.0010 
.0021 
.0047 
.0009 
.0222 

Initial  load. 

1 
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BETEST   OP   WROUGHT   IRON. 


Turned  down  to  tensile  specimen  with  ends  I'M  diameter. 

Stem,  8  inches  long. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 

Interval  of  rest  since  compression  loading,  37  days. 


Applied  loads. 

In  gauged  length. 

JRemarks. 

Total. 

Per  square 
inch. 

* 

Elongation. 

Set. 

Pound*. 

500 

2,500 

5,000 

7, 50*) 

10,000 

12,500 

15,000 

17,500 

20,000 

22,500 

25,000 

27.500 

80,000 

32,500 

35,000 

86,000 

37.000 

37,500 

38,000 

38,180 

36,100 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
72,000 
74,000 
75,000 
76,000 
76,360 

lneh. 

0. 

.0010 
.0020 
.0030 
.0042 
.0054 
.0067 
.0080 
.0095 
.0111 
.0130 
.0151 
.0179 
.0218 
.0274 
.  01103 
.035 
.07 
.20 
.32 

Jneh. 

0. 

0. 

0. 

0. 

.0002 
.0002 
.0003 
•0005 
.0008 
.0013 
.0021 
.0032 
.0049 
.0075 

Initial  load. 

Tensile  strength. 
At  time  of  rupture. 
=  6.2  per  cent. 

• 

0 

.37 

Elongation  of  inch  sections:  ".03,  ".04,  ".05,  ".04,  ".05,  ".1G* 
Diameter  at  fracture,  ".74;  area,  .430  square  inch. 
Contraction  of  area,  14.  per  cent. 
Fractured  1".5  from  the  neck.    Appearance,  granular. 
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RETEST   OF   WROUGHT   IRON. 


No.  5117. 

Compression  Test. 
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Length,  12". 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

w      

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound$. 

1,000 

5,000 

10,000 

.   15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

62,500 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
35,000 
35,000 
40,000 
46,000 
50,000 
55,000 
60,000 

62,500 

Inch, 

0. 
.0015 
.0032 
.0050 
.0069 
.0089 
.0107 
.0126 
.0148 
.0176 
.0216 
.0289 
.0450 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0004 
.0005 
.0009 
.0009 
.0040 
.0094 
.0239 

Initial  load. 

Rested  12  days  wlthont  load ;  test  then  rammed. 
Ultimate  strength.                                                  1 

Failed  by  triple  flexure. 

Test  discontinued  when  the  specimen  had  been  bent  through  122  de- 
grees, the  resistance  falling  in  the  meantime  to  6,000  pounds. 


F  WROUGHT  IROl 
No.  511S. 

■HEsstoN  Test. 


heating  gradually 
temperature  of  10 
12  days  later  teste 


,  UlHninlf  (Irenitl). 


load  the  stresses  were  continued  while 
increased,  the  resistance  diminishing  in 


hen  the  specimen  had  been  bent  110  de- 
irther  deflection  at  the  time  being  6,000 


TEMPERATURE  TESTS. 


SECOND  SERIES-STEEL  BARS. 


(For  chemical  competition  Bee  Report  of  Teats,  1889,  page  389.) 


TEMPERATURE   TESTS. 
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TENSION  TESTS  OF  METAL. 
No.  5242. 
Mare  1. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  5". 


Applied  loads. 


Total. 


Pound*. 
500 
2,600 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
25,500 
20,000 
20,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
29,900 

26,500 

27,000 

27,500 

28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32.000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39,000 
39,400 
29,800 
0 


Per  square 
inon. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
59,800 

53,000 

54,000 

55,000 

56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
78,800 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0007 
.0015 
.0024 
.0033 
.0041 
.0050 
.0060 
.0068 
.0077 
.0086 
.0087 
.0089 
.0090 
.0092 
.0095 
.0096 
.0098 
.0099 
.0102 


.0164 
.0172 
.0215 
.0345 
.1230 
.1268 
.1325 
.1120 
.1485 
.1575 
.1690 
.1815 
.1907 
.2080 
.21 
.23 
.24 
.28 
.27 
.30 
.32 
.35 
.37 
.41 
.45 
.53 
.61 
.74 
1.00 


L40 


Set. 


Inch. 
0. 


0. 
0." 


0. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit.    Load  fell. 


Tensile  strengtn. 
At  time  of  rupture. 
=  28.0  per  cent. 


Elongation  of  inch  sections,".16,  ".22,  '.59*,  ".26,  ".17. 
Diameter  at  fracture,  ".48$  area,  .181  square  inch. 
Contraction  of  area,  63.8  per  cent. 
Fractured  3"  from  the  neck    Appearance,  fine  silky. 
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TEMPERATURE   TESTS. 


No.  5243. 

Mark  2. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Ganged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
20,000 
20,500 
30,000 
80,800 
27,500 
28,000 
28,500 
29.000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,500 
33,  000 
33,500 
34,000 
34,500 
35,000 
35,600 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39,000 
39,500 
40.000 
40,500 
41,000 
41,500 
42,000 
42,500 
43,000 
34,900 
0 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.00tf 
35,000 
40,000 
45,000 
60,000 
61,000 
62,000 
53,000 
64,000 
55,000 
66,000 
67,000 
66,000 
69,000 
60,000 
60,600 
65,000 
56,000 
57,000 
68,000 
69,000 
60.0C0 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 


In  gauged  length. 


Elongation. 


Inches. 
0. 

.0007 
.0015 
.0025 
.0084 
.0043 
.0052 
.0661 
.0070 
.0079 
.0089 
.0090 
.0092 
.0094 
.0095 
.0097 
.0100 
.0102 
.0103 
.0105 

•  .0107 


.0260 

.0915 

.0940 

.0982 

.1082 

.1105 

.1187 

.1250 

.1326 

.1400 

.1470 

.1575 

.1670 

.1775 

.1868 

.1980 

.21 

.22 

.24 

.25 

.26 

.28 

.30 

.32 

.35 

.38 

.42 

.45 

.51 

.60 

.69 

.94 


1.33 


Set. 


Inch. 
0. 


Remarks. 


0. 


0. 


.0002 
.0002 
.0002 


.0003 


Initial  load. 


.0003 


Elastic  limit.    Load  fell. 


Tensile  strength. 
At  time  of  ruptaro. 
=26. 6  per  cent. 


Elongation  of  inch  sections,  ".16,  ".24,  ".54*,  ".22,  ".17. 
Diameter  at  fracture,  ".54;  area,  .229  square  inch. 
Contraction  of  area,  54.2  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  fine  silky. 


TEMPERATURE   TESTS. 
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No.  5548. 
Mark  4. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

400 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

22,400 

22,800 

23,200 

23,600 

24,000 

24,400 

22,000 

22,400 
22,800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
20,200 
29,600 
80,000 
30,400 
80,800 
81,200 
31,600 
32,000 
32,400 
82,800 
33,200 
33,600 
84,000 
34,400 
0 


Per  sonare 
toon. 


Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
55,000 
56;  000 
57,000 
58,000 
59,000 
60,000 
61,000 

55,000 

66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
0 


In  ganged  length. 


Elongation. 


Inches. 
0. 

.0006 
.0016 
.0024 
.0032 
.0041 
.0050 
.0058 
,  0066 
.0076 
.0085 
.0094 
.0095 
.0098 
.0099 
.0101 
.0103 
.0105 
.0140 
.0200 
.0938 
.0958 
.1000 
.1038 
.1125 
.1194 
.1252 
.1337 
.1305 
.  1435 
.1564 
.1636 
.1725 
.1880 
.1995 
.2079 
.2228 
.2377 
.25 
.27 
.29 
.30 
.82 
.35 
.38 
.40 
.45 
.50 
.56 
.  66 
.88 
1.32 


Set. 


Inch. 

0. 

0. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit.    Loadfifl. 


.1345 


.1838 


Tensile  strength. 
=  26.4  per  cent. 


Elongation  of  inch  sections,  ".19,  ".23,  ".52*,  ".20,  ".18. 
Diameter  at  fracture,  ".49;  area,  .189  square  inch. 
Contraction  of  area,  52.8  per  cent. 
Fractured  at  middle  of  length.    Appearance,  fine  silky* 


606 


TEMPERATURE   TESTS. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


No.  5649. 
Mark  4. 


Applied  loads. 


Total. 


Pound*. 

400 

2,000 

4,000 

8,000 

12,000 

16,000 

90,000 

20,400 

20,800 

21,200 

21,000 

22,000 

22,000 


22,400 


22,800 

"23,200" 

*23,"i66" 

21,600 


22,000 
22,400 
22.800 
23,200 
23,000 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,200 
29,600 
80,000 
30,400 
30,800 
81,200 
81,600 
32,000 
32,400 
82,800 
33,200 
33,600 
34,000 
34,400 

28,900 
0 


Per  square 
inch. 


Pounds. 

'  1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
51,000 
52,000 
53V000 
54,000 
55,000 
55,000 
55,000 
55,000 
66,000 
56,000 
57,000 
57,000 
58,000 
58,000 
59,000 

54,000 
54.000 
54,000 
54,000 
54,000 
54,000 
54,000 
54.000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
86,200 


In  gauged  length. 


Elongation. 


Inches. 
0. 

.0006 
.0015 
.0032 
.0052 
.0069 
.0088 
.0090 
.0091 
.0093 
.0095 
.0097 
.0097 
.0098 
.0098 
.0100 
.0100 
.0103 
.0103 
.0104 
.0104 


.0233 

.0338 

.0392 

.0585 

.0658 

.0696 

.0728 

.0767 

.0775 

.0783 

.0840 

.0870 

.0938 

.1016 

.1095 

.1164 

.1224 

.1300 

.1380 

.  1 457 

.1530 

.  162U 

.1732 

.1805 

.1988 

.  2073 

.2158 

.2365 

.25 

.27 

.29 

.31 

.32 

.34 

.38 

.41 

.45 

.50 

.55 

.63 

.78 

.91 


L20 


Set. 


Inch. 

0. 

0. 


.0001 
.6662" 


.0002 


1320 


1830 


Remarks. 


Initial  load. 


Second  application  of  thia  load. 
After  10  minutes. 
After  15  minutes. 

After  10  minutes. 

After  10  minutes. 

After  10  minutes. 
Elastic  limit.    Sustained  momentarily,  then  load 
fell. 


After 
After 
After 
After 
After 
After 
After 
After 


5  minutes. 
10  minutes. 
15  minutes. 
20  minutes. 
25  minutes. 
30  minutes. 
35  minutes. 
60  minutes. 


Tensile  strength. 
At  time  of  rupture. 
=  24. 0  per  cent. 


Elongation  of  inch  sections,  ".16,  ".18,  ".49*,  ".20,  ".17. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51.0  per  cent. 
Fractured  3. "25  from  the  neck.    Appearance,  fine  silky. 


:t^9 


TEMPERATUBE   TE8T8. 


No.  5241. 


607 


Mark  4. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  leugth. 

Total. 

Per  square 
in  en. 

Elongation. 

Set 

Rem  arts. 

Poundt. 
500 
2,600 
5,000 
7,600 
10,000 
12,500 
15,000 
17,590 
20,000 
22,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28.000 
28,500 
29,000 
29,500 
29,750 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
81,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39,000 
39,500 
110,000 
40.500 
41,000 
41,500 
42,000 
42,500 
43,000 
43,410 
35,500 
0 

Pvundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
51,000 
52,000 
53.000 
54  000 
•       55,000 
56,000 
57,000 
58,000 
59,000 
59,500 
55.000 
56,000 
57,009 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,  COO 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77.000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
86,820 

Imhet. 
0. 

.0005 
.0012 
.0020 
.0029 
.0038 
.0047 
.0066 
.0065 
.0073 
.0083 
.0084 
.0087 
.0088 
.0090 
.0091 
.0093 
.0095 
.0097 
.0098 

Inch. 

0. 

0. 

Initial  load. 

0. 

.0000 
.0000 

\ 

0. 

• 

Elastic  limit. 
Load  fell. 

.0145 

.0460 

.0950 

.0990 

.1029 

.1098 

.1160 

.1197 

.1310 

.1390 

.1470 

.1550 

.  1612 

.1743 

.1818 

.1940 

.2035 

.21 

.23 

.25 

.27 

.28 

.30 

.33 

.35 

.37 

.40 

.43 

.47 

.53 

.60 

.70 

.95 

.0972 

* 

Tensile  strength. 
At  time  of  rnptaro. 
=27.0  per  cent. 

0 

1.35 

Elongation  of  inch  sections,  ".17,  ".35,  ".45*,  ".20,  ".18. 
Diameter  at  fracture,  ".55;  area,  .238  square  inch. 
Contraction  of  area,  52.4  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fine  silky. 


lTDEE   TESTS. 
0.5244. 
ASK  6. 


15,  ".38,  ".40»,  ".19,  ".14. 
i»,  .204  square  inch. 


Appearance,  fine  silky. 


TEMPERATURE   TESTS. 
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No.  4539. 

Mark  6. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  hquare 
.  inch. 

Elongation. 

Set. 

Pounds. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

22, 500 

25,000 

27.500 

28,000 

28,500 

29,000 

29,500 

PovnuU. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56.000 
57,000 
58,000 
59,000 

Inches. 
0. 
.0007 
.0015 
.0024 
.0032 
.0041 
.0050 
.0000 
.0068 
.0078 
.0087 
.0096 
.0098 
.0100 
.0101 
.0103 

Inch. 
0. 

Initial  load. 

0. 

.0001 
.0002 
.0002 
.0003 

Elastic  I'mit 

Load  fell. 

28,000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,290 
33,200 
0 

56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84;  000 
86,000 
88,000 
88,580 

.0225 

.0730 

.0767 

.0810 

.0870 

.1000 

.1107 

.1272 

.1394 

.  1570 

.17 

.19 

.22 

.24 

.27 

.31 

.38 

.46 

.63 

.78 

% 



Tensile  strenjrf1!. 

At  time  of  rupturo. 
=  24.4  per  cent. 

_      I 

0 

1.22 



•  s 


Elongation  of  inch  sections,  ".14,  ".21,  ".57,»  ".18,  ".12. 
diameter  at  fracture,  ".53;  area,  .221  square  inch. 
Contraction  of  area,  55.8  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance  alky. 

H.  Ex.  161 39 


f^ ' 
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TEMPERATURE    TESTS. 
No.  4540. 

y 

Mark  9. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Appli. 

Total. 

a  IdhIb. 

imV 

In  gauge 

I  length. 
Set. 

to**. 

"« 

Pmnrf* 

10.000 
2i!o00 

i  ■  ■■■ 

m!wo 
m!ow 

67.000 

."i  — 
«o.ow 

04.000 

7o!ooo 

74  000 

78.000 
80  0>« 

>•'.'•■■ 
80,000 

to! ooo 
<a.ooo 
Si   ... 

w.  no 

io07a 

.0*1* 

'.\ip 
'.nib 

:o 

40 

Inth. 

Initial  load. 

21 
"r 

■r, 

> 
a 

y; 

ii 
so 

29 

31 
31 

X 

;ir 
aa 

37 
38 

« 
II 

500 
000 

500 
000 

too 

000 
000 
000 

000 
"00 

HOO 

RlMllo  limit. 
'  ■«.!  fell. 

r.  i...i-  «tt*neib. 

"JJ  «  |*T  i*nl. 

ft 

*■ 

0. 

38,  200 

° 

i  is 

Elongation  of  inch  sections:  ".14,  ".20,'  ".51»,  ".20,  ".13 
Diameter  at  fracture,  ".57 ;  area,  .linJi  square  inch. 
Contraction  of  area,  40  per  c«nt. 
Fractured  at  the  middle  of  stem.     Appearance,  silky. 


TEMPERATURE   TESTS. 
No.  4541. 

Mark  1L 


611 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Founds. 

500 

2.500 

5.000 

7,500 

10.000 

12.  500 

15.  000 

17, 500 

20,000 

22,500 

25, 000 

27,500 

29,500 

32,000 

32,500 

33,000 

33,500 

31,000 
31,500 
32.000 
32, 500 
33,000 
33,500 
34,000 
35,000 
30,000 
37,000 
38,000 
39, 000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
56,980 
50,400 
0 


Per  square 
inch. 


In  gauged  length. 


rounds. 
1,000 
5,000 
10. 000 
15,000 
20,000 
25.000 
30,000 
35.000 
40, 000 
45,000 
50,000 
55,000 
59,000 
64,000 
65,000 
66,000 
67,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110, 000 

112,000 

113, 960 


Elongation.        Set. 


In  eh. 
0.   • 


0. 


0. 
0. 
0. 


Remarks. 


••*■£? 
•  - 1 
"  i' 


*-  '    i 


Initial  load. 


Inch. 
0. 

.0007 

.0016 

.0025 

.  0033 

.  0042 

.oon 

.0060 
.0068 
.0077 
.00*5 
.  0095 
.0101 
.0112 
.0114 
.0115 
.0117     |  Elastic  limit. 

j  '  LoadlulL 

.0245      j 

.0450 

.0408 

.  0490 

.  052) 

.054* 

.  0500 

/0648 

.0735 

.0781 

.0870 

.  0938 

.  1020 

.  1105 

.  1200 

.  1292 

.  1390 

.1519 

.1620 

.1747 

.19 

.20 

.22 

.23 

.26 

.30 

.33 

.38 

.47 

.64 


.88 


Ten  a ile  strength. 
At  time  of  rupture. 
=  17.6  per  cent. 


Elongation  of  inch  sections:  'MO,  ".16,  ".37*,  ".14,  ".11.  . 
Diameter  at  fracture,  ".04;  area,  .322  square  iuch. 
Contraction  of  area,  35.6  per  cent. 

Fractured  at  the  middle  of  stem.    Appearance,  silky,  interspersed 
with  fine  granulation. 


TEMPEHATTJKE   TESTS. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


No.  4542. 
Mark  13. 


Id  Ranged  lengt  li. 


Elongation  of  inch  sections:  ".10,  ".19*,  ".24*,  ".13,  ".09. 
Diameter  at  fracture,  ".71;  area,  .396  square  inch. 
Contraction  of  area,  20.8  per  cent. 

Fractured  2".3  from  the  neck.    Appearance,  fine  granular,  radiating 
from  a  dull  spot  at  the  circumference. 


TEMPERATURE   TESTS. 
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.-.  -      V*  -J 


No.  4546. 

Mark  16. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


y 


./ 


Applied  loads. 


Total. 


Pounds. 
500 
500 
000 


7 
10 
12 
15 
17 
20 
22 
25 
27 
30, 
31 
32 
32 
33 
34 
34 

34 

34 
35 
35 
36 
37 
38 
39 
40 
41 
42 
43 
41 
45 
46 
47 
48 
49 
50 
50 

5 
10 
15 
20 
25 
30 
35 
40 
45 
40 
35 
30 
25 
20 
15 
10 

6 


500 
000 
500 
000 
500 
000 
500 
000 
500 
000 
000 
000 
500 
000 
000 
500 

000 

500 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 
009 
000 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 


Per  square 
inc 


iqui 
en. 


In  gauged  length. 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 
64,000 
65,000 
66,000 
$8,000 
69,000 

68,000 

69,000 
70,000 
71,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,000 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
80,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
1,000 


Elongation. 

Set. 

Inch. 
0. 
.0007 

Inch. 
0. 

.0015 

.0024 

.0033 

.0040 

.0050 
.0058 

0. 

.0067 

.0075 

.0084 
.9093 

0. 

.0102 
.0105 

0. 

.0108 

.0110 



.0112 

.0115 



.0121 

" 

<   .0158 

\       .0197 

*  .0250 

.0278 

••  •  •••••-. 

.0295 

.0317 

.0367 

.0419 
.0465 

.0513 

.0567 

.0609 

.0677 
.0721 

.0778 

.0815 
.0881 

.0956 

.1018 

.1097 
.1119 
.0885 

.0850 
.0885 

.0898 

.0918 
.0937 

-"-*•••??•-• 

.0957 

.0980 

.1001 

.1024 

' 

.1050 

.1083 

.1065 

.1046 

.1027 

.1007 

.0987 

*"■"•"   ■-••- 

.0965 

.0940 

.0915 

.0888 



'Remarks. 


Initial  load. 


Elastic  limit. 


Headings  after  bar  liad  been  loaded  with  100,000 
pounds  per  square  inch, 


[TRE  TESTS. 
■Continued. 


,  ".10,  ".17,  ".20*,  ".00. 
.407  square  inch, 
t. 
Lppeartmce,  granular, radiating  from 


TEMPERATURE   TESTS. 
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ffo.  4543. 

Mark  17. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total.  , 


Poundi. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22.500 
25,000 
27,600 
SO,  000 
32,500 
34,500 
35,000 
32,000 
32,500 
33,000 
33,500 
34.000 
34,500 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,  000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
62,750 
62,400 
0 


Per  square 
inch. 


Pound$. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60.000 

65.000 

60,000 

70,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120.DOO 

124,000 

125,500 


In  gauged  lengths. 


Elongation 


Inch. 

0. 

.0007 
.0015 
.0023 
.0031 
.0040 
.0048 
.0056 
.0064 
.0073 
.0082 
.0091 
.0100 
.0109 
.0118 


.0297 

.0430 

.0438 

.0448 

.0468 

.0490 

.0507 

.0559 

.0503 

.0041 

.0684 

.0724 

.0778 

.0828 

.0875 

.0935 

.0985 

.1042 

.1102 

.1160 

.1225 

.1300 

.16 

.18 

.20 

.23 

.29 

.42 

.49 


.46 


oOC 


Remarks. 


Inch. 
0. 


Initial  load. 


0. 


0. 
6." 


Elastic  limit. 
Load  tell. 


1009 


Tensile  strength. 
At  time  of  rupture. 
=  9.2  per  cent. 


Elongation  of  inch  sections:  ".08,  ".12* ,  ".10,  ".08,  ".08. 
Diameter  at  fracture,  ".75;  area,  .442  square  inch. 
Contraction  of  area,  11.6  per  cent. 
Fractured  1".85  from  the  neck.    Appearance,  fine  granular. 


r- 


TEMPERATURE   TESTS. 
No.  4544. 
Mark  19.  v 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  lotdi. 


I'" 


I" 


Fractured  under  the  maximum  load. 

Elongation  of  inch  sections:  ".08,  ".13*.  ",13-,  ".09,  ".07. 

Diameter  at  fracture,  ".75;  area,  .442  nquare  iueli. 

Contraction  of  area,  11.6  per  cent. 

Fractured  2".&J  from  the  neck.  Appearance  of  fracture,  hue  granular. 
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No.  4545. 

Mark  22. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Poim&a. 

500 
2,500 
5,000 
7,600 
10,000 
12,500 
15,000 
17,500 
20,000 
22.500 
25,000 
27,500 
30,000 
32,500 
35,000 
37,500 
40,000 
40.500 

38,000 
38,500 
39,000 
39,500 
40,000 
40,500 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
»  48,000 
49,000 
50,000 
52,000 
54.000 
56, 000 
58,000 
60  000 
62,000 
62,850 
0 


Per  square 
Inch. 


Pound*. 

1,000 

6,000 

10,000 

15,000 

20,000 

•  25,000 

.   30,000 

35,000 

40,000 

46,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,(00 

80,000 

81,000 

76,000 

77,000 

78,000 

79,000 

80,000 

81,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94.000 

96.000 

98.000 

100,000 

104,000 

108, 000 

112,000 

116,000 

120,000 

124,000 

125,700 

0 


In  ganged  length. 


Elongation. 


Inch, 

0. 

.0007 
.0015 
.0023 
.0033 
.0040 
.0049 
.0067 
.0065 
.0076 
.0082 
.0092 
.0100 
.0108 
.0117 
.0125 
.0135 
.0137 

.0267 
.0600 
.0610 
.0628 
.0640 
.0658 
.0678 
.0720 
.0768 
.  0802 
.0846 
.0895 
.0944 
.0992 
.1060 
.1120 
.12 
.13 
.16 
►  .19 
.22 
.29 


.26 


Set. 


Itomarks. 


Inch. 
0. 


Initial  load. 


0. 


0. 


0. 


0. 


Elastic  limit. 
Ix>ad  fell. 


.  0823 


TenMle  strength. 
=  5.2  per  cent. 


Fractured  under  the  maximum  stress  at  center  punch  mark  defining 
limit  of  gauged  length. 
Elongation  of  inch  sections:  ".04,  ".05,  ".05,  ".06,  ".00*. 
Fractured  at  the  neck.    Appearance,  line  granular. 
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TEMPERATURE  TESTS. 

Compressed  bars  tested  after  a  period  of  rest  and  other  special  treat- 
ment. 

These  special  tests,  with  bars  from  the  second  lot  of  metal  intended 
for  temperature  tests,  were  made  for  the  purpose  of  supplementing  a 
current  series  of  tests  upon  the  effect  of  overstraining  and  alternate 
tensile  and  compressive  stresses  on  steel  and  cast  iron,  supplying  data 
upon  material  embracing  a  wide  range  in  chemical  Composition. 

Test  3346a.    Steel  marked  1. 

The  tensile  strength  of  this  metal,  shown  by  specimen  No.  5242 
recorded  in  the  section  of  temperature  tests  comprising  the  tensile  tests 
of  the  metal,  was  78,800  poiyids  per  square  inch.  It  had  an  elastic 
limit  of  59,800  pounds  per  square  inch,  and  the  test  was  characterized 
by  a  fall  of  the  load  immediately  after  the  elastic  limit  was  reached, 
when  stretching  proceeded  under  53,000  pounds  per  square  inch  ten- 
sion. 

With  the  present  specimen,  the  elastic  limit  in  the  original  compres- 
sion test  was  56,000  pounds  per  square  inch.  This  was  the  maximum 
compression  stress  applied,  after  which  the  bar  rested  without  load  a 
period  of  19  months.  At  the  expiration  of  this  time  the  test  was 
resumed,  loading  the  metal  by  tension. 

Apparently  there  was  a  set  of  ".0.001  at  15,000  pounds  per  square  inch, 
but  no  additional  set  was  observed  at  40,000  pounds  per  square  inch. 
At  45,000  pounds  per  square  inch  the  set  was  ".0004.  The  elastic  limit 
taken  at  46,000  pounds  per  square  inch  marked  the  limit  at  which 
elongations  began  to  increase  in  their  rate. 

There  was  no  yielding  point  or  jog  in  the  tensile  curve  like  that  shown 
by  specimen  No.  5242. 

Steel  marked  No.  4  is  represented  by  the  test  of  eleven  special  speci- 
mens. 

In  the  plain  tests  the  elastic  limit  ranged  from  59,000  to  61,000 
pounds  per  square  inch  and  the  tensile  strength  from  86,000  to  86,820 
pounds  per  square  inch. 

Under  compression  the  primitive  elastic  limit  is  substantially  the 
same  as  in  tension. 

Specimen  No.  3343  was  first  loaded  by  compression  with  60,000 
pounds  per  square  inch ;  12  days  and  16  hours  later  it  was  tested  by 
tension,  at  which  time  the  elastic  limit  appeared  to  be  35,000  pounds 
per  squaie  inch.  The  tensile  stresses  were  increased  to  50,000  pounds 
per  square  inch,  causing  a  permanent  set  of  ".0370  in  5  inches  gauged 
length. 

The  specimen  was  then  set  aside  and  rested  without  load  a  period  of 
18  mouths,  at  the  end  of  which  time  the  test  by  tension  was  resumed 
and  completed. 

The  elastic  limit  was  found  to  be  64,550  pounds  per  square  inch,  or 
14,550  pounds  higher  than  the  maximum  tensile  stress  which  was 
applied  before  the  period  of  rest. 

It  is  a  notable  feature  of  this  test  that  there  occurred  a  slight  jog  in 
the  curve  after  this  load  of  64,550  pounds  per  square  inch  was  applied, 
when  the  metal  stretched  under  the  reduced  load  of  63,000  pounds  per 
square  inch. 

Commonly,  an  earlier  overstraining  by  compression  eliminates  this 
feature  when  subsequently  tested  by  tension. 

After  having  been  loaded  with  65,000  pounds  per  Square  inch,  there 
followed  another  shorter  period  of  rest  of  21  days.  Within  this 
time  there   occurred  a  further    exaltation  of  the  elastic  limit,  and 
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68,000  pounds  per  square  inch  tension  was  applied  without  ca 
increase  in  permanent  set. 

Then  followed  a  rest  of  14  days,  and  the  test  was  resunn 
compression  stress. 

The  elastic  limit  was  now  34,000  pounds  per  square  inch,  i 
plying  60,000  pounds  per  square  inch  compression  the  sped' 
turned  down  in  diameter  for  the  purpose  of  straightening  t 
the  stress  reversed,  and  the  metal  ruptured  by  tension. 

There  was  no  well-defined  elastic  limit,  the  sets  showing  a  = 
increase  after  3d, 000  pounds  per  square  inch  had  been  passed. 

The  bar  had  a  tensile  strength  of  90,450  pounds  per  square  inch  on  , 
the  last  sectional  area  to  which  the  stern  had  been  turned  down. 

Specimen  No.  3344  displayed  a  similiar  behavior  to  that  last 
described. 

It  was  first  loaded  by  compression  with  60,000  pounds  per  square 
inch  and  showed  an  elastic  limit  of  59,000  pounds  per  square  inch. 
The  stresses  were  reversed  and  the  elastic  limit  in  tension  had  fallen 
to  35,000  pounds  per  square  inch.  The  loads  were  increased  to  70,000 
pounds  per  square  inch  and  a  large  number  of  measurements  taken 
from  time  to  time  for 'the  purpose  of  showing  the  disturbed  elastic 
properties,  the  curves  under  ascending  and  descending  stresses  follow- 
ing different  paths,  indicating  a  variable  modulus  of  elasticity. 

After  resting  without  load  18  months,  83,000  pounds  per  square  inch 
tension  was  once  applied  without  increasing  the  permanent  set,  and 
the  curves  under  ascending  and  descending  loads  coincided. 

Eighty-three  thousand  pounds  per  square  inch  tension  was  applied 
a  second  time,  and  sustained  10  minutes.  The  immediate  elongation 
caused  by  this  load  was  the  same  as  in  the  first  instance.  After  2 
minutes  time  the  elongation  increased  ".0002  additional;  after  5  min- 
utes, ".0008  more. 

Between  5  and  8  minutes  rapid  stretching  set  in  and  the  elonga- 
tion increased  ".0856  over  the  first  reading.  At  the  end  of  10  minutes 
the  total  increase  was  ".0805. 

Repeating  the  observations  under  descending  and  ascending  stresses 
the  curves  now  followed  different  paths.  This  behavior  confirmed  pre- 
vious experiments  in  which  it  appeared  that  distortion  was  the  direct 
cause  of  a  disturbed  modulus  of  elasl  icity,  and  ttiat  stress  unaccompa- 
nied by  permanent  set  did  not  effect  such  a  disturbance. 

Specimen  No.  3347a,  after  having  been  overstrained  in  both  com- 
pression and  tension,  was  heated  a  dull, red  color  and  cooled  in  the 
open  air. 

Under  the  tensile  stresses  which  followed  heating  there  occurred  a 
jog  in  the  carve  immediately  after  the  new  elastic  limit  was  passed. 
Yielding  went  on  under  reduced  stresses.  This  appeared  to  be  a  restora- 
tion, the  result  of  the  heating.  Just  before  heating  this  feature  was 
not  present. 

Specimen  No.  3349a  was  alternately  loaded  with  70,000  pounds  per 
square  inch  tension  and  50,000  pounds  per  square  inch  compression,  in 
each  direction  20  times.  The  final  tensile  strength  developed  was  91,520 
pouuds  per  square  inch,  referred  to  the  sectional  area  at  the  time  of  the 
last  test,  which  is  seen  to  be  higher  than  the  tensile  strength  of  the 
specimens  once  loaded. 

Other  specimens  of  this  series  which  were  loaded  by  alternate  stresses 
similarly  showed  high  in  tensile  strength. 

Specimen  No.  33456,  steel  marked  9,  when  first  tested  bad  an  elastic 
limit  in  compression  of  58,000  pounds  per  square  inch.    The  metal  was 
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given  a  permanent  set  of  ".0488  on  a  gauged  length  of  5  inches.  In  the 
following  test  by  tension,  an  interval  of  rest  of  13  days  intervening,  the 
elastic  limit  was  approximately  29,000  pounds  per  square  inch. 

A  set  ot  ".0380  in  a  tensile  direction  was  given  the  specimen,  and  20 
hours  later  compression  loads  were  again  applied.  After  applying 
30,000  pouuds  per  square  inch  compression  the  test  was  discontinued. 
At  this  time,  however,  the  metal  took  permanent  sets  which  were  in- 
creasing with  each  increment  of  loss. 

The  metal  rested  without  load  19  months  and  8  days,  at  the  expira- 
tion of  which  time  the  test  was  resumed  under  compression  stresses  as 
before. 

Whereas  just  before  resting  a  load  of  30,000  pounds  per  square  inch 
caused  a  permanent  set  of  ".0020,  and  with  indications  that  higher 
stresses  would  have  caused  increased  set,  now  the  metal  endured  a  load 
of  52,000  pounds  per  square  inch  compression  and  no  additional  set  was 
developed.  The  stresses  were  reversed  and  a  load  of  55,000  pounds  per 
square  inch  tension  did  not  cause  an  appreciable  set. 

From  this  it  appears  that  there  was  an  exaltation  in  the  compressive 
elastic  limit  affected  during  the  interval  of  rest. 

Another  specimen,  No.  3355,  of  steel  marked  9,  was  strained  by  ten- 
sion with  70,000  pounds  per  square  inch;  then  rested  18  months  and 
test  by  tension  resumed. 

Its  behavior  was  similar  to  that  of  other  overstrained  specimens, 
the  modulus  of  elasticity  was  variable  immediately  after  overstraining, 
recovered  and  was  nearly  uniform  after  resting,  and  the  elastic  limit 
was  raised  by  resting. 

Stresses  were  increased  until  the  tensile  strength  was  reached,  but 
before  rupture  was  completed  and  while  local  contraction  was  going  on 
under  reduced  loads,  the  stress  was  released  and  the  specimen  removed 
from  the  testing  machine. 

The  stress  on  the  specimen  when  released  was  45,000  pounds,  the 
minimum  diameter  at  the  time  ".68;  hence  the  maximum  stress  was 
123,970  pounds  per  square  inch. 

The  specimen  was  turned  down  cylindrical  to  ".672  diameter,  re- 
turned to  the  testing  machine,  and  ruptured.  The  tensile  strength  was 
38,200  pounds,  or  107,610  pounds  per  square  inch  on  the  reduced  sec- 
tional area,  the  point  of  rupture  being  3  inches  from  the  place  of  mini- 
mum diameter  before  turning  down. 
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No.  3346(1. 

Mark  1. 

Initially  compressed  under  56,000  pounds  per  ( 
caused  a  permanent  set  of  ".01)48  in  5  inches. 

[Jested  1!)  months,  .stem  then  turned  down  from  ' 
eter  for  the  purpose  of  straightening,  and  tested  bj 

Sectional  area,  .437  square  inch. 

New  gauged  length  of  5"  established. 

p  [See  Itriiorl,  ISS9,  puge  an,  for  compir-iltm  tw 


Api<li 
Total. 

,,;x.re 

Elongation 

.... 

H 

. 

1S.W- 

W.iton 

7B.II00 

:| 

',"" 

Inlllol  load. 

!;.,-!, tUmiL 
l.-n.tt*  *trn>j-t\ 

20,  era 

,'iwi" 

X  i  ■" 

at  .■■' 

MM 

LI     — 

";■  -w 

0 

0 

1.30 

Elongation  of  inch  sec  timet,  ".1.1,  ".17,  ".54*,  ".2 
Diameter  at  fracture,  ".48;  area,  .181  square  incl 
Contraction  of  area,  58.11  per  cent. 
Fractured  6"  from  tho  neck.    Appearance,  flue  si 
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No.  3343a, 
Mark  4. 

This  specimen  was  initially  compressed  with  60,000  pounds  per  square 
inch,  causing  a  permanent  set  of  ".0785  in  5  inches. 

Bar  rested  12  days  16  hours,  then  stem  turned  down  from  1".0092  to 
".961  for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .725  square  inch. 

Gauged  length,  5". 

Tension  loads  applied  up  to  50,000  pounds  per  square  inch,  causing  a 
permanent  set  of  .0370  square  inch% 

Tension  test  resumed  after  resting  18  months. 

[See  Report,  1889,  page  409,  for  previous  tests.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Found*. 
725 

7,250 
14,500 
21.750 
29,000 
21,750 
14,500 

7,250 
29,000 
32,625 
29,000 
21,750 
14,500 

7,250 
34, 075 
34,800 
35,525 
36, 250 
32,625 
29,000 
21, 750 
14,500 

7,250 

7,250 
14,500 
21,750 
29,000 
36,250 
36,975 
37, 700 
38,425 
89,150 
39,  875 
40,600 
41,325 
42,050 
42,775 
43,500 
39,875 
36,250 
•29,000 
21,750 
14,500 

7,250 

7,250 
14,500 
21,750 
29,000 
36,250 
39, 875 
43,500 
44,225 
44,950 
45, 675 
46, 400 
46,800 
45, 675 
46,400 
47,125 

Pounds. 
1,000 
10,000 
20,000 
30, 000 
40,  000 
80.000 
20,000 
10,000 
40,000 
45,000 
40,000 
30,000 
20,000 
10,000 
47,000 
48,000 
49,000 
50,000 
45.000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30, 000 
40,000 
50,000 
51, 000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58, 000 
59,000 
60,000 
55, 000 
50,000 
40,000 
80,000 
20,000 
10,000 
10,000 

j  20, 000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63.000 
64, 000 
64,550 
63, 000 
64,000 
65,000 

Inch. 
0 
.0385 
.0402 
.0420 
.0437 
.0420 
.0402 
.0385 
.0437 
.0447 
.0437 
.0420 
.0402 
.0385 
.0455 
.0457 
.0458 
.0460 
.0452 
.0443 
.0428 
.0410 
.  0393 
.0393 
.0410 
.0428 
.0446 
.0463 
.0465 
.0467 
.0469 
.0470 
.0471 
.0486 
.0488 
.0490 
.  0401 
.0490 
.0480 
.0472 
.0455 
.0437 
.0420 
.0403 
.  0403 
.0420 
.0438 
.0455 
.0472 
.0480 
.0490 
.0491 
.  0492 
.0491 
.0495 

Itiek. 

.  0370 

M  icroineter  reset  at  last  permanent  sot. 

• 
i 

.0370 

.0370 

.0378 

. 

.  0"89 

M ierometcr  found  out  of  order  and  readjusted.     : 

Elastic  limit. 

• 

.0386 

. 

.0850 
.1032 
.1QS3 
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No.  3343a— Continued. 
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Applied  loads.  In  gauged  length. 


Total. 


Founds. 
43.500 


36 

29 

21 

14 

7 

7 

14 

2L 

29 

36 

43 

36 

29 

21 

14 

7 

7 

14 

21 

29 

21 

14 

7 

7 

14 

21 

29 

36 

29 

21 

14 

7 

7 

14 
21 
29 
36 
43 
36 
29 
21 
14 
7 


250 
000 
750 
500 
250 
250 
500 
750 
000 
250 
500 
250 
000 
750 
500 
250 
250 
500 
750 
000 
750 
500 
250 
250 
500 
750 
000 
250 
000 
750 
500 
250 
250 
500 
750 
000 
250 
500 
250 
000 
750 
500 
250 


Per  anuare 


p  square  **•  „„^inn 
inch.       Elongation. 


Pound  p. 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30.000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40.000 
50,000 
40,000 
30.000 
20,000 
10,000 
•10,000 
20,000 
30,000 
4D.000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 


Inch. 

.1074 
.1055 
.1035 
.1015 
.0994 
.0972 
.0968 
.0987 
.1007 
.1027 
.1047 
.1070 
.1052 
.1034 
.1014 
.0995 
.0974 
.0970 
.0990 
.  1010 
.1030 
.1011 
.0992 
.0973 
.0972 
.0990 
.1010 
.  1030 
.1050 
.1032 
.  1012 
.0994 
.0975 
.0972 
.0990 
.1010 
.1030 
.1050 
.1070 
.1055 
.1035 
.1015 
.09»5 
.0975 


Remark*. 


Inch. 


0951 


.0954 


.0955 


.0955 


.  0955   Bar  removed  from  machine. 


Test  resumed  alter  resting  21  day  a. 


.725 
7,720 
14,500 
21,  750 
29,000 
36,250 
29,000 
21, 750 
14,500 
7,250 
36,  250 
43,500 
36, 250 
43, 500 
43,500 
44.  225 
44,950 
45, 675 
46,400 
47,125 
47,850 
48,575 
49,300 

1,000 
10,000 
20,000 
30.0(H) 
40,000 
50,000 
40,000 
30,000 
20,000 
10.000 
50,000 
60,000 
50.000 
60,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 

.0955 

Micrometer  reset  to  last  reading. 

• 
• 

.0970 
.098U 
.1007 
.  1025 
.  1043 
.1025 
.1007 
.0989 
.0970 
.1042 
.1060 
.1042 
.1062 
.1062 
.1063 
.1065 
.1067 
.1069 
.1070 
.1072 
.1075 
.1077 



.0955 

.0955 
.0955 

.0955 

.0955 

TEMPERATURE   TESTS. 
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After  a  rest  of  14  days  without  load,  test  resumed  under  compres- 
sion stresses. 
Sectional  area  assumed  to  have  remained  at  .725  square  inch. 
Gauged  length,  5".0l)55. 


Applied  loads. 

In  gauged  length. 

Bomarka. 

Total. 

Per  square 
|incb. 

Compres- 
sion. 

Set 

Poundt. 
725 
3,625 
7.250 
10, 875 
14,500 
18. 125 
21,750 
24,650 
25,375 
26,100 
26,825 
27,550 
28,275 
29,000 
29,725 
30,450 
31, 175 
31,900 
32, 625 
33, 350 
34, 075 
34,800 
35,525 
36, 250 
37,700 
39,150 
40,600 
42, 050 
43,500 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Inch. 

0. 

.0006 
.0015 
.0024 
.0033 
.0041 
.0050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

• 

.0062 
.0065 
.0060 
.0073 
.0077 
.0081 
.0087 
.0091 
.0097 
.0103 
.0111 
.0117 
.0127 
.0134 
.0145 
.0156 
.0182 
.0202 
.0250 
.0267 
.0322 

.0005 

.0013 

.0032 

.0068 

.0215 

Stem  turned  down  to  ".714  diameter  and  test  resumed  under  tension 
stresses. 
Interval  of  rest  22  hours. 
Sectional  area,  .40  square  inch. 
New  gauged  length  of  5"  established. 
H.  Ex.  161 40 


TEMPERATURE   TESTS. 


Applied  loadi . 

In  Ganged  Itngth. 

Total. 

P«r»tuiarH 

•...sou 

Sot. 

Remark 

11,000 

ii!mo 

is!  400 

17.1*0 

10,200 

20.' 400 

2li  200 

22.000 
22.100 
22,800 
23.100 

2t,  Ml 
21.400 

s8,soe 

25,000 
20,000 
28.100 
20.800 

28.800 

11,300 

32.000 
32,800 

35.200 

10,180 

29,000 

in  "i 

25!  000 
as! 000 

3V    — 
38.000 
30.000 

11  I--I 

12  .-.-' 
45' 000 

IS    ■- 

6a. 000 
54.000 
55.000 

57.«XI 
58.000 

50.000 
oo.uoo 

aalooo 
si  000 

65'.  000 

07' 000 
S8.000 

70! 000 

72.000 
74.000 

70.0110 
so!  000 

M  uOH 

Oil    I'- 

JneA 

!oOB2 
.MM 

!oot« 

.0078 

lorn 

.0085 

!oi«5 

!oii» 

.0132 

!oiti 

iovii 

!o2;« 

!«us 

!o«s 

!o7S4 

.00*8 

!im 

!js 

!*7 

lath. 

Initial  load. 

.0003 

,...:w"!.. 

.0027 

.0050 

.00*3 

.0138 

.0288 

1  >i»ni>  jilrrncth. 

.1201 

" 

.08 

Elongation  of  inch  sections,  ".10,  ".11,  ".21,  "..T8»,  ".13. 
Diameter  at  fracture,  ".60;  area,  .106  square  inch. 
Contraction  of  area,  51,0  per  cent- 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 


TEMPERATURE   TE8T8. 
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So.  3344a. 
Mask  4. 

This  specimen  was  initially  compressed  with  a  load  of  60,000  pounds 
per  square  inch,  causing  a  porinauent  set  of  ".0937  in  5  inches.  Rested 
12  days  and  18  hours,  then  stem  was  turned'  down  from  l."0092  to 
•"973  diameter  for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .7436  square  inch. 

Gauged  length,  5".  . 

Tension  loads  were  applied  up  to  70,000  pounds  per  square  inch, 
causing  a  permanent  set  of  ".1570.  Bar  rested  18  months  and  tension 
test  resumed. 

[Set  Report,  1880,  page  410  for  previous  teat.] 


Applied  loads. 


Total. 


Pounds. 
744 

7,436 
14, 872 
22.308 
20,744 
37,180 
44,616 
37,180 
29,744 
22,308 
14, 872 

7,436 
44,616 
48,334 
50,565 
51, 308 
52, 052 
52,795 
53,539 
54,282 
56,026 
55,770 
52, 052 
44,616 
37,180 
29,744 
22,308 
14, 872 

7,436 
55,026 

44,616 
34,210 
44,616 
55, 026 
55,770 
56,514 
57,257 
58,001 
58,744 
59,488 
62,052 
44,616 
37,180 
29.744 
22,308 
14,872 
7,436 
7,436 
14,872 
22,308 
29,744 
37,180 
44,616 
52, 052 
59,488 


Per  square 
inch. 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
60,000 
65,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
74,000 

60,000 
46,000 
60,000 
74,000 
75,000 
76,000 
77,000 
78,000 
•79,000 
80,000 
70,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 


In  gauged  leu  gib. 


Elongation. 

Set. 

Inch. 
0. 
.1587 

Inch. 
.  1570 

.1605 

.1623 

.164,1 
.1660 

.1678 

.1660 

.1642 

.1623 

.1604 

.1585 
.1678 

....  ....... 

.1570 

.1687 

.1602 
.1694 

.1696 
.1699 

.1570 

.1700 

.1701 

.1704 

.1705 

.1697 

• 

.1679 

.1660 

.  1042 

.1623 

.  1G04 

.1585 
.1703 

.  15G9 

.1678 

,i678 

.1703 

.1705 

.1707 

.1708 

.1711 

.1712 

.1714 

.1696 

.1678 

.1660 

.1641 

.1623 

.1603 

.1585 

.1585 

.1560 

.  10o:i 

.  1622 

.1640 

.  1059 

.1677 

.1695 

.1718 

Remarks. 


Micrometer  reset  to  the  last  observed  set. 


Sustained  load  one  half  honr  with  no  change  in 

elongation. 
Load  left  on  specimen  over  night. 
Load  on  specimen  in  morning  alter  15  hours. 


mm 


TEMPERATURE  TESTS. 
No.  3344o — Continued. 


Applied  load".             Id 

gauged  lengLb. 

Total. 

taX*™  Elon 

Sot. 

Homarka. 

IW4. 

Pound*.           7 

;::t 
1719 

IJ' 

f.: 

UK 

I.-.. 

1921 
1**! 

167" 
IfM 

'-  ' 

:■'<; 
.'.'■•, 

-',  ■'. 
'.■11 

''■"■ 

sun 

2&7S 

Inch. 

A  ilri  IS  minuUa. 

wites 

61052 
3?!  180 

zi',m 
u,m 

t|«m 

14,871 

29,744 

37,189 

44,  na 

52.053 
St,  488 

61,718 

40,488 
62, 053 

87]  180 
29,744 

H8T2 
22,308 
29.744 

44! 916 
52!  1*3 
44,019 

«i!oOO 

5()!  009 

2«!oOO 

10! 900 
29.009 

4"!  900 
60.900 
60,009 
70.900 
60.009 
63  000 
83.009 
63.000 
83.000 
63.009 

70.000 

00.009 
69.090 

20  ."• 

29.090 

oolooo 

7o!o00 

79  000 
99.000 

.ISJO 

KlanMr  limit 
\ner2miqnt»«. 
After  5  minutes. 

.2432 

No  ehsngo  nftcr  5  mtnnfcOi. 

.2.37 

TEMPERATURE   TESTS. 
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Specimen  rested  without  load  35  days  then  test  resumed  under  com- 
pression stresses. 
Sectional  area  called  .7436  square  inch,  as  in  the  preceding  test. 
Gauged  length,  5".2437. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*, 

744 
3,718 
7,436 
11,154 
14,872 
18,590 
19,334 
20,077 
20,821 
21,565 
22,308 
23, 052 
23,705 
24,539 
25,282 
26,026 
26,770 
27,513 
28,257 
29,000 
29, 744 
30,488 
31, 231 
31,975 
32,718 
33,462 
34,206 
34,949 
35,693 
36,436 
37,180 

Pound*, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
84.000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 

Inch. 

0. 

.0008 
.0018 
.0027 
.0087 
.0046 
.0048 
.0050 

'  .0053 
.0055 
.0057 
.0060 
.0063 
.0066 
.0071 
.0074 
.0079 
.0083 
.0089 
.0096 
.0101 
.0108 
.0113 
.0121 
.0129 
.0142 
.0155 
.0166 
.0178 
.0193 
.0215 

Inch. 
0. 
0. 
0. 
0. 
0. 
.0003 

Initial  load. 

.0005 

.0012 

.0020 

.0059 

.0123 

• 


TEMPERATURE   TESTS. 
No,  33-14fl — Continued. 


A  pplled  loads.            Is 

gauged  length. 

Total. 

"ar*  »» 

„u™ 

Set 

Kama  rim. 

IW*. 

Founds           i 

1.14 

rio 
i  !■!.'. 

1007 

l«ni 

1041 

1023 
l«ot 

:''- 

MSB 
104! 

108" 
187* 

MM 

1730 

'iv 

-.'■       : 

2818 

■:./■ 

'.•* 
8488 
2810 

-.-.-.■ 
.  >'. 

2872 

/n*A. 

IfltrlOmfllllteg. 
After  15  minute*. 

Klaatle  Tlmtt 
AfterZrolnnter 
After  Sm in ntea. 
AMarSmlniiiea. 
IfWr  10  minute*. 

00,232 

00,075 

18,488 

61,  OH 
44,010 
•7,180 
28,744 

14,871 

1*1 871 

28,744 

37,180 
11.  818 
62,062 

81,711 
68,488 

52,05a 

87!  180 
28,744 
22,308 

?!l38 

It  872 
22.308 

28,741 
37.  180 
44.816 

58]488 
52,052 

ll!  810 

7o|0M 

4o!ooo 

loiooo 
2o!ooo 

5o[»00 

00,000 

70.000 
-    80,000 
83,000 
83.000 
83,000 

eaiooo 

80.000 
70,000 

00,000 

60,000 
40,000 
30,000 
20,000 

10.000 
10,000 
20.000 

4o!ooo 

eoiooo 

7o]ooo 

70^000 

.1570 

.2482 

.24JJ 

minnto.. 

TEMPERAJURE    TESTS. 
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Specimen  rested  without  load  35  days  tlien  test  resumed  under  com- 
pression stresses. 
Sectional  area  called  .7436  square  inch,  as  in  the  preceding  test. 
Gauged  length,  5".2437. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundi. 

744 
3,718 
7,436 
11,154 
14,872 
18,590 
19,334 
20,077 
20,821 
21,565 
22,308 
23, 052 
23, 795 
24,539 
25,282 
26,026 
26,770 
27,513 
28.257 
29,000 
29,744 
30,488 
31, 231 
31,975 
32,718 
83,462 
34,206 
34,949 
35, 693 
36,436 
37,180 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch. 

0. 

.0008 
.0018 
.0027 
.0037 
.0046 
.0048 
.0050 

'  .0053 
.0055 
.0057 
.0060 
.0063 
.0066 
.0071 
.0074 
.0079 
.0083 
.0089 
.0096 
.0101 
.0108 
.0113 
.0121 
.0129 
.0142 
.0155 
.0166 
.0178 
.0193 
.0215 

Inch. 
0. 
0. 
0. 
0. 
0. 
.0003 

Initial  load. 

.0005 

.0012 

.0029 

.0(359 

.0123 

TEMPERATUEE    TESTS. 


,1  between  teste,  22  hours, 
al  area,  .40  square  inch, 
.aged  length  of  5"  established. 


1  It*!..            In 

gauged  length. 

"taX"  DoD* 

«. 

B«i 

l.ooo         i 

6,1)00 

id, 
•on 

0O5K 
0078 

OlOs" 
Dill 

MM 

0)20 
0129 

0130 
0141 

U  50 

01 7H 
01*1 

MIT 

una 
0383 

U313 

1S1B 

31 

IniK. 

In  It  1*1  load. 

is.  ooo 

0. 

25,  UN) 

ft 

taiooo 

:S 

56,000 

.ooue 

w.ooo 

.0011 

03,000 

ot.ooo 

H.000 
■8,000 
10,000 

.002J 

.0033 

14,000 

B0. 000 

.0071 

aa.ooo 

(0,000 

ss,  ooo 

M.OOO 
04,000 

.0141 

Traillo  itronfrth. 

70 

=14.0,™..                                             ! 

6ion  of  inch  sections:  ".07,  ".07,  ".07,  ".23,  ".26" 
er  at  fracture,  ".52;  area,  .212  square  inch. 
:tion  of  area,  47.0  per  cent. 
:ed  1".9  from  the  neck.    Appearance,  r)ne  silky. 


TEMPERATURE   TESTS, 
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Ho.  3447a. 
Mark  4. 

Initially  compressed  under  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0703  in  5  inches. 

Bested  19  months,  stem  then  turned  down  from  1".0092  to  ".969  di- 
ameter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .737  square  inch. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  413,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
737 
3,685 
7,370 
11,056 
14,740 
18,425 
22,110 
25,705 
29,480 
30,217 
30,054 
31,601 
32,428 
33,165 
33,002 
34,63d 
35,376 
36,113 
36,850 
38,324 
39,798 
41,272 
42, 746 
44,220 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
64,000 
66,000 
58,000 
60,000 

Ineh, 

0. 
.0006 
.0015 
.0021 
.0031 
.0040 
.0048 
.0056 
.0065 
.00(16 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0079 
.0355 
.0384 
.0458 
.0553 
.0640 
.0752 
.0868 

Inch. 

0. 

0. 

0. 

—.0001 
—.0002 
—.0002 
—.0003 
—.0006 
—.0004 

Initial  load. 

Threaded  ends  not  straightened. 

—.0004 

Elastic  limit. 

.«»••...... 

.0290 

m 

.0749 

Bested  without  load  15  days,  test  then  resumed  under  compression 
loads. 
Gauged  length,  5//.0749. 


TEMPERATURE    TESTS. 


id».       |      I 

ganged  ktugth. 

X*™       "i. 

sr 

M. 

R.m 

undi.            I 

A 

Jntft. 

Initial  load. 

0006 

a,  mo 

»,ooo 

u'.nw 

j),  ooo 

OOW2 

El.ntic  limit  below  40.00 

,*.WQ 

01M 

,7.000 

mm 

.oioo 

2.000 

4,000 

025s 

03S1 

ttooo 

.0280 

tetween  tests,  24  hours. 
urea,  .C62  square  inch. 
:ediength  of  5"  established 


TEMPERATURE   TESTS. 
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Applied  loads. 


Total. 


Pounds. 

662 

8,310 

6,620 

0,930 

13, 240 

16,550 

19.860 

20,522 

21,184 

21,846 

22,508 

23, 170 

23,832 

24,494 

25,156 

25,818 

26,480 


27,143 
27,804 
26,466 
29,128 
29,790 
30, 452 
31,  U4 
31, 776 
32, 438 
33.100 
33,762 
34,424 
35,086 
35,  748 
36,410 
37, 072 
37,734 
38.398 
39,058 
39,720 
41,044 
42,368 
43,602 
45,016 
46,340 
47,664 
48,988 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 


In  gauged  length. 


Elongation 


Inch. 

0. 

.0007 
.0016 
.0025 
.0035 
.0048 
.0068 
.0073 
.0077 
.0082 
.0088 
.0094 
.0100 
.0105 
.0110 
.0115 
.0123 


Set. 


Remarks. 


Inch. 

0. 

0. 

0. 

0. 

.0001 
.0005 
.0015 


.0031 


.0050 


Initial  load. 


Bested  1C  hours  under  1,000  pounds  per  square  inch. 


.0130 
.0133 
.0137 
.  0142 
.0151 
.0160 
.0170 
.0179 
.018ft 
.0205 
.0214 
.0225 
.0237 
.0252 
.0263 
.0284 
.0294 
.0313 
.0330 
.0358 
.0407 
.0486 
.0602 
.0730 
.0890 
.1038 
.1256 


.0069 


.0112 


.0162 


.0245 


.0748 


Kested  2  days,  then  heated  a  dnll  red  color:  cooled  in  the  open  air, 
then  turned  down  to  ".714  diameter  and  test  by  tension  resumed  until 
bar  ruptured. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5"  established. 


TEMPERATURE    TESTS.   ' 


Applied  load*. 

In  g»nK«d  length. 

Total. 

"EST 

Elongation 

». 

Bomm 

Z.WD 
6' 000 

30,000 
aa,ooo 
n.ooo 

20.0011 

M.M0 

20.000 

ao]ooo 
«o| 000 

05,000 

aa,0M 

00,1100 
0U.50O 
03,000 
M.000 

m)ooo 

07,000 

08,000 
00,  TOO 

To.ooo 

71,000 
72,000 
74,000 
70.000 

soi  000 

82,000 

84,000 

86,000 

lath. 

.0008 
iWM 

.MM 

lour 

Dill 

Inch. 

InlUal  load. 

!  1X103 

.ooot 

37 
27 

■a 

25 
3< 

av 
a; 

a 
2* 

2S 

Wo 
800 
2O0 
000 

100 
800 
200 
800 

too 

'llH 

Iins 

.142* 

.1HS 

'.2100 
.25 

.   '.xt 
'.a 

.07 

.1270 

T,- untie  itrmicfli. 
Al  time  ut  rupture* 
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Elongation  of  inch  sections:  ".10,  ".19,  ".42,#  ".13,  ".10. 
liiaineter  at  fracture:  ".51;  area,  .201  square  inch. 
Contraction  of  area,  19  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  fine  silky. 


TEMPERATURE   TESTS. 


635 


No.  334SO. 

Mark  4. 

Initially  compressed  under  59,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0840  in  5  inches. 

Rested  19  months,  stem  then  turned  down  from  1".0092  to  ".983  diam- 
eter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .759  square  inch. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  414,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  souare 
incn. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

48,000 

49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
'60,000 

Elongation. 

Set. 

Pounds. 
759 
3,795 
7,590 
11,385 
15,180 
18, 975 
22,770 
26,565 
30,360 
31,119 
31,878 
32.637 
33,396 
34,155 
34,914 
35,673 

36,432 

37,191 
37,950 
39,468 
40,986 
42,504 
44,022 
45,540 

Inch. 
0. 

.0(108 
.0017 
.0025 
.0034 
.0042 
.0052 
.0061 
.0070 
.0072 
.007:1 
.0075 
.0077 
.0079 
.  0082 

Inch. 

0. 

0. 

0. 

-.0001 
—.0001 

0. 

0. 

+.0001 
.0001 

Initial  load. 

Threaded  ends  not  straightened. 

.0001 

.  00X4 

c     . oo>7  5 

I        AU20  ( 
.  0.143 
.0373 
.0459 
.0540 
.0649 
.0764 
.  0892 

Elastic  limit 

.0279 

.0772 

■s 


'    Rested  without  load  15  days,  then  test  resumed  under  compression 
stresses. 
Gauged  length,  5".0772. 
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TEMPERATURE   TESTS. 


Applied  loads. 


In  simim-l  iM.Rlh 


!:.itod  11  liuuraundor  30,00 


TEMPERATURE   TESTS. 


G2 


Specimen  rested  without  load  2  days,  then  turned  down  to 
diameter,  and  tested  by  tension. 

Sectional  area,  .40  square  inch. 
•    New  gauged  length  of  5"  established. 


// 


Applied  loads. 


Total. 


Pounds, 
400 
2,000 
4,000 
6,000 
8,000 
10, 000 
12,000 
14,000 
16,000 
18,000 
18,400 
18,800 
19,200 
19.600 
20,000 
20,400 
20,800 
21,200 
21,000 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,200 
29,600 
30,000 
30,400 
30, 800 
31,200 
31,600 
32,000 
32,400 
32, 800 
33, 200 
33,600 
34,000 
34,400 
34,800 
35,200 
35.440 
28,600 
0 


Per  sauare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
40,000 
45,060 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88,600 


In  ganged  length. 


Elongation, 


Inches. 
0. 

.0007 
.0016 
.0024 
.0033 
.0042 
.6051 
.0061 
.0072 
.0098 
.0104 
.0108 
.0113 
.0122 
.0131 
.0141 
.0151 
.0160 
.0169 
.0184 
.0201 
.0215 
.0233 
.0248 
.0280 
.0304 
.0328 
.0353 
.0400 
.0445 
.0500 
.0553 
.0643 
.0730 
.0830 
.0880 
.0958 
.1073 
.1164 
.1260 
.1351 
.1475 
.1615 
.18 
.195 
.21 
.225 
.25 
.28 
.31 
.36 

•  .42 
.62 
.  66 


1.05 


Set. 


Inch. 

0.    i 

0. 

0. 

0. 

0. 

0. 

a 

.0001 

.0004 

I      .0019 


.0044 


0088 


.0170 


.0319 


.0090 


.1104 


Remarks. 


Initial  load. 


Tensile  strength. 
At  time  of  rupture. 
=21.0  per  cent. 


Elongation  of  inch  sections.     .18,  '.46*,  ".15,  ".13,  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  2".l  from  the  neck,    Appearance,  fine  silky 


w 

*■ 


r 


TEMPKRATURE  TESTS. 
Ho.  3349a. 
Mark  4. 


Initially  compressed  under  59,000  pounds  per  sq 
permanent  set  of  ".0814  in  5  inches. 
" '  Bested  19  months,  after  which  the  stem   was 
1",©092  to  ".959  diameter  for  the  purpose  of  strai( 
by  tension. 

Sectional  area,  .722  square  inch. 

Gauged  length,  5". 


Applied  Inada. 

Ingufft 

Hi  ]«nj[tb. 

Set. 

" 

Total. 

"a™ 

.,..«..,.. 

i          ** 

«"8f 

Pound*. 

Inch. 

JneA. 

14,4*0 

i?il" 

0 

w!SS 

la  two 

43,320 

80,000 

oasm 

.0770 

Rested  2,montlis  and  20  days,  then  loaded  alte 
stress  of  70,000  pounds  per  square  inch  and  comprei 
pounds  per  square  inch,  the  stress  in  each  directh 
times;  the  last  application  was  in  the  compression 

Permanent  set,  ".14  elongation,  which  includes 
experiment. 

specimen  next  turned  down  to  ".798  diameter 

Sectional  area,  .50  square  inch. 
Gauged  length,  5", 


TEMPERATURE   TESTS. 


639 


Applied  loads. 


Total 


Pound*: 

500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
20,000 
22,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30.000 
30,500 
31,000 
31,500 
32.000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,760 
87,800 
0 


Per  square 
inch. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,520 


In  gauged  length. 
& — 


Elongation. 


Inch. 

0. 

.0007 
.0016 
.0024 
.0033 
.0042 
.0052 
.0073 
.0084 
.0102 
.0107 
.0111 
.0118 
.0123 
.0130 
.0137 
.0143 
.0151 
.0160 
.0170 
.0184 
.0195 
.0205 
.0221 
.0235 
.0257 
.0267 
.0284 
.0303 
.0333 
.0361 
.0375 
.0399 
.0443 
.0507 
.06 
.08 
.10  . 
.125 
.16 
.20 
.27 
.40 
.C3 


1.00 


Set. 


Inch. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0004 
.0008 
.0016 


0033 


0063 


.0115 


0190 


,0358 


Remarks. 


Initial  load. 


Tensile  atrwiptn* 
At  time  of  rupture* 
=20.0  per  cent. 


Elongation  of  inch  sections,  ".13,  ".14,  ".21,  ".39*,  ".13. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 


640  TEMPEKATUKE   TESTS. 

No.  3352a. 
Mark  4. 

This  specimen  was  initially  compressed  with  59,000  p 
inch,  causing  a  permanent  set  of  ".04  in  5  inches.  B 
then  reconi  pressed  with  05,000  pounds  per  square  incl 
stem  was  turned  down  from  1".00'J2  to  ".714  diamete 
of  straightening,  and  test  resumed  under  tensile  i 
further  rest  of  18  days. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5"  established. 

[Sea  Report,  1W9,  page  US,  Tor  compreuion  tort.) 
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TEMPERATURE   TESTS. 


No.  3352  a — Continued. 


641 


••'  .*:"'-'V.' 


i*  *-• 


.^ 


2* 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
34,000 
34,400 
34,800 
34.820 
29,100 
0 

Poundt. 
85,000 
86,000 
87,000 
87,050 

Inches. 
.49 
.56 
.70 
.86 

Inch. 

Tensile  strength.                                                * 
At  time  of  rupture. 
—23.8  per  cent. 

0 

1.19 

Elongation  of  inch  sections:  "15,  ".22,  ".47*,  ".18,  ".17. 
Diameter  at  fracture,  ".51 ;  Area,  .204  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  3".35  from  the  neck.    Appearance,  fine  silky. 

H.  Ex.  161 41 


»»' 


TEMPERATURE    TESTS. 


Applied  load*. 

In  giag«d  leiigtb. 

Total. 

"K£~ 

KloLg.Iion 

Sot. 

Ecimi 

EP'*  ' 

founds. 

2.  0O0 
•.DO* 

s.ooo 

12,  m 

18,000 

js,ooo 

94,000 
20,000 
27.200 
17,000 
27,800 
28,200 

ss,  ooo 

30,000 
30,400 
20,800 
27,200 

28)400 
20,800 
20.000 

82;  800 

B4,'«0 
30,000 

Pou-Htl 

1.000 

io.ooo 

20.000 

ooiooo 

OS.  000 

08.0W 

08.000 

os. ooo 

03.000 

osiooo 
80,000 

08  OOO 

oft.  ooo 

Ti'.nou 
TtOOO 

81000 
84.000 
80,000 
80,000 

ooio 

OOH 

.0070 

.0107 
Oil! 
0122 

.0114 

'-'•• 

.  .111*1  lood. 

m 

.oo'l 

.000] 

h 

.0808 

0007 
.1041 
.1217 

.1280 

il480 

!lSM 
.2100 
.24 
.28 

!fl7 

& 

.iirb 

ji- 

f  entile  •trenglh. 
Al  time  uf  nip  lure. 

.04 



Elongation  of  inch  sections:  ".10,  ".Id,  ".42,*  ",13. 
Diameter  at  fracture:  ".51;  area,  .201  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  line  eiisy. 


TEMPERATURE   TESTS, 


635 


No.  334Sa. 


Mark  4. 

•  ■ 

Initially  compressed  under  59,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0840  in  5  inches. 

Rested  19  months,  stein  then  turned  down  from  1".0092  to  ".983  diam- 
eter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .759  square  inch. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  414,  for  compression  teat.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Por  square 
inch. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

48,000 

49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 

Elongation. 

Set. 

Pounds. 
759 
3,795 
7,590 
11,385 
15,180 
18,975 
22,770 
26,  566 
30,360 
31, 119 
31,878 
32,637 
33,396 
34,155 
34,914 
35,673 

36,432 

37,191 
37,950 
39,468 
40,986 
42,504 
44,022 
45,540 

Inch. 

a 

.0008 
.0017 
.0025 
.0034 
.0042 
.0052 
.0061 
.0070 
.0072 
.0073 
.0075 
.0077 
.0079 
.0082 
.00K4 

\      .o:i2o  l 

.  0343 
.0373 
.0459 
.0540 
.0649 
.0764 
.0892 

Inch, 

0. 

0. 

0. 

-.0001 
—.0001 

0. 

0. 

+.0001 
.0001 

Initial  load. 

Threaded  ends  not  straightened. 

Elastic  limit 

.0001 

.0270 

.0772 

*    Bested  without  load  15  days,  then  test  resumed  under  compression 
stresses. 
Gauged  length,  5".0772. 


TEMPERATURE    TESTS. 


Total. 

si  lo»il«.             In 
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gnu  cp 

1  Imslh. 
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TEMPERATURE   TESTS. 
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Specimen  rested  without  load  2  days,  then  turned  down  to  "Sill 
diameter,  and  tested  by  tension. 

Sectional  area,  .40  square  inch. 
•   New  gauged  length  of  5"  established. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Found** 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
16,000 
18,000 
18,400 
18,800 
19,200 
19.600 
20,000 
20,400 
20,800 
21,200 
21,600 
22.000 
2l  400 
22, 800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27.200 
27,600 
28,000 
28,400 
28,800 
29, 200 
29,600 
30,000 
30,400 
30, 800 
31, 200 
31,600 
32,000 
32, 400 
32. 800 
33,200 
33,600 
34,000 
34,400 
34,800 
35,200 
35.440 
28,600 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
40,000 
45,060 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88,600 

Inches. 

-0. 
.0007 
.0016 
.0024 
.0033 
.0042 
.6051 
.0061 
.0072 
.0098 
.0104 
.0108 
.0113 
.0122 
.0131 
.0141 
.0151 
.0160 
.0169 
.0184 
.0201 
.0215 
.0233 
.0248 
.0280 
.0304 
.0328 
.0353 
.0400 
.0445 
.0500 
.0553 
.0643 
.0730 
.0830 
.0880 
.0958 
.1073 
.1164 
.1260 
.1351 
.1475 
.1615 
.18 
.195 
.21 
.225 
.25 
.28 
.31 
.36 

•  .42 
.52 
.66 

Inch. 

0.    1 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 

.0004 

f      .0019 

Initial  load. 

• 

Tensile  strength. 

At  time  of  rupture.                                   * 

=21.0  per  cent. 

• 

.0044 

.0088 

.0170 

• 

.0319 

.0690 

.1104 

• 

* 

0 

1.05 

Elongation  of  inch  sections.     .18,  '.46*,  ".15,  ".13,  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  2".l  from  the  neck.    Appearance,  fine  silky 


TEMPERATURE    TESTS. 
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TEMPERATURE   TESTS. 
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Specimen  rested  without  load  2  days,  then  turned  down  to  ".71  1 
diameter,  and  tested  by  tension. 

Sectional  area,  .40  square  inch. 
•   Few  gauged  length  of  5"  established. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sauare 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

Poundt. 

Inchet, 

Inch. 

• 

400 

1,000 

0. 

0.    . 

Initial  load. 

2,000 

5,000 

.0007 

0. 

4,000 

10,000 

.0016 

0. 

6,000 

15,000 

.0024 

0. 

• 

8,000 

20,000 

.0033 

0. 

10,000 

25,000 

.0042 

0. 

12,000 

30,000 

.6051 

0. 

14,000 

35,000 

.0061 

.0001 

16,000 

40,000 

.0072 

.0004 

18,000 

45,060 

.0098 

♦      .0019 

18,400 

46,000 
47,000 

.0104 

18,800 

.0108 

19,200 

48,000 

.0113 

19,600 

49,000 

.0122 

20,000 

50,000 

.0131 

.0044 

20,400 

51,000 

.0141 

20,800 

52,000 

.0151 

21,200 

53,000 

.0160 

21,600 
22,000 

54,000 
55,000 

.0169 
.0184 

.0088 

22.400 

60,000 

.0201 

22,800 

57,000 

.0215 

23,200 

58,000 

.0233 

23,600 

59,000 

.0248 

24,000 

60,000 

.0280 

.0170 

24.400 
24.800 

61,000 
62,000 

.0304 
.0328 

25,200 

63,000 

.0353 

25,600 
26,000 

64,000 
65,000 

.0400 
.0445 

.0319 

• 

26,400 

66,000 

.0500 

26,800 

67,000 

.0553 

27,200 
27,600 

68,000 
69,000 

.0643 
.0730 

28,000 

70,000 

.0830 

.0600 

28,400 

71,000 

.0880 

28,800 

72,000 

.0958 

29,200 
29,600 

73,000 
74,000 

.1073 
.1164 

30,000 

75,000 

.1260 

.1104 

30,400 

76,000 

.1351 

30,800 
31.200 
31,600 

77,000 
78,000 
79,000 

.1475 
.1615 
.18 

32,000 
32, 400 
32,800 
33, 200 

80,000 
81,000 
82,000 
83,000 

.195 
.21 
.226 
.25 

33,600 

84,000 

.28 

34,000 
34,400 
34,800 

86,000 
86,000 

87,000 

.31 

.36 

•  .42 

i 

35,200 
35. 440 

88,000 
88,600 

.52 
.66 

Tensile  strength. 

At  time  of  rupture.                                     • 

=21.0  per  cent. 

28,600 

0 

0 

1.05 

Elongation  of  inch  sections.     .18,  'Ad*,  ".15,  ".13,  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  2".l  from  the  neck,    Appearance,  fine  silky 
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No.  5240. 
Mark  4. 

Same  form  as  No.  B239. 

Overstrained  with  65,000  pounds  per  square  inch  tensile  stress,  after 
which  alternate  stresses  of  tension  and  compression  were  applied  of 
50,000  pounds  per  Bquare  inch  each. 

The  stress  in  each  direction  was  applied  seventy-five  times,  ending 
with  a  load  iu  the  compression  direction. 

At  the  close  of  the  repeated  loadings  the  specimen  had  a  permanent 
set  of  extension  of  ".04  in  5  inches  and  was  deflected  laterally  ".02  in 
length  of  6  inches. 

Specimen  turned  down  to  ".798  diameter  =.50  square  inch  sectional 
area.    Gauged  length,  5". 


Pm  uinan 


EiUKed  length. 
Klonpiiinn 


Elongation  of  inch  sections,  ".3.1,  ".39',  ".17,  ".15,  ".14. 
Diameter  at  fracture,  ".55;  area,  .238  square  inch. 
Contraction  of  area,  52.4  per  cent. 
Fractured  1".S5  from  the  neck.    Appearance,  fine  silky. 
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Mark  4. 

Specimen,  9"  long,  ends,  1£"  diameter,  stem,  6"  long  by  1".0092 
diameter. 

Initially  compressed  with  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0795  in  5". 

After  resting  9  days  stem  turned  down  to  ".714  diameter  and  tested 
by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  load*. 


Total. 


Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
10,200 
49,600 
20,000 
4,000 
8,000 
12,000 
16,000 
20,000 
20,400 
20,800 
21.200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,200 
29,600 
30,000 
30.400 
30,800 
31.200 
81,600 


Per  square 
inch. 


Pounds. 


1 
5 

10, 
15 
20 
25 
30 
31 
32 
33 
34, 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
10 
20 
30 
40 
50 
51 
52 
63 
54 
55 
56 
57 
58 
59 
60, 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79, 


,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
000 
,000 
,000 
,000 
,000 

,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,600 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


In  ganged  length. 


Elongation. 


Inek. 

0. 
.0005 
.9015 
.0025 
.0033 
.0043 
.0070 
.0090 
.0097 
.0108 
.0119 
.0130 
.0144 
.0160 
.0173 
.0190 
.0*209 
.0231 
.0254 
.0281 
.0310 
.0350 
.0377 
.0411 
.0455 
.0488 
.0541 
.0463 
.0480 
.0500 
.0520 
.0549 
.0570 
.0590 
.0655 
.0700 
.0772 
.0815 
.0877 
.0933 
.0905 
.1073 
.1135 
.1183 
.  1274 
.1370 
.1458 
.  1528 
.1636 
.1713 
.1794 
.1950 
.205 
.215 
.23 
.25 
.27 
.29 
.30 
.32 
.35 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0021 


Kemarks. 


Initial  load. 


Elastic  limit  about  29,000  pounds  per  square  inch . 


.0069 


01:58 


.  0*207 


.  0440 


0070 


09  J3 


13*25 


1800 


•    - » * 

r..  • 

*  ■- 

1 

*      %    • 

>-. 

?«;,  •• 

• 

br 

»-v    * 

» 

$"■ 

3t^ 
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TEMPERATURE   TESTS. 


Fo.  5550 — Continued. 


Applied  load*. 


T«ui.  'rsar* 


Pounds. 
32,000 
82,400 
32,800 
33,200 
33,600 
34,000 
34,400 
34,440 
28,300 
0 


Pounds. 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
86,100 


In  gauged  length. 


Elongation 


Inches. 
.38 
.41 
.45 
.50 
.56 
.62 
.80 
.02 


Set. 


Remarks. 


Inch. 


L37 


Ten  rile  strength. 
At  time  of  rupture. 
-27.4  per  cent. 


Elongations  of  inch  sections:  ".19,  ".27,  ",52»,  ".21,  ".18, 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  54.7  per  cent. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
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Ko.  5551. 
Mark  4. 

Same  form  as  No.  5550. 

Initially  compressed  with  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0785  in  5". 

After  resting  9  days,  stem  turned  down  to* ".714  diameter,  and 
tested  by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Pound*. 

400 

2,000 

4,000 

8,000 

8,000 

10,000 

10,400 

10,  MOO 

11,200 

11.600 

12,000 

12,400 

12,800 

13,200 

13,000 

14,000 


14,400 
14,800 
15,200 
15.600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20, 800 
21,600 
22, 400 
23, 200 
24,000 
24,800 
25,600 
26.400 
27,  200 
28,000 
28.800 
29,600 
30.400 
31.200 
32,000 
32. 400 
32. 800 
33,  200 
33,600 
34,000 
34,400 
28,600 
0 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 


36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52, 000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81.000 
8^,000 
83,000 
84,000 
85,000 
86,000 


In  gauged  length. 


Elongation, 


Inch. 

0. 
.0005 
.0014 
.0023 
.0032 
.0041 
.004t 
.0047 
.0048 
.  0051 
.0055 
.0063 
.0071 
.0082 
.0101 
.0118 


Set. 


Inches. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


.0005 


.0058 


Elastic  limit. 


Rested  under  initial  load  1  hour. 


0130 

,0141 
0150* 
0103 

,  01k:» 

0229 
0278 
0340 
0420 

,0504 

,  058U 
0091 

,  0802 

,0917 
1049 
1165 
1332 
1506 
1060 
1922 
22 

,25 

.28 

.31 
37 

.39 

,42 

,49 

,32 

,64 

,86 


0113 


.  0401) 


0930 


1.28 


1770 


Tensile  strength. 
At  time  of  rupture. 
—25.6  per  cent. 


Elongation  of  inch  sections,  ".17,  ".21,  ".51,  ".21,  ".18. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  fine  silky. 
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TEMPERATURE  TESTS. 


Mark  9. 

Initially  compressed  with  58,000  pounds  per  square  inch, 
permanent  set  of  ".0488  in  5  inches,  stem  then  turned  down  f 
to  ".7915  diameter  for  the  purpose  of  straightening,  then  sti 
tension  up  to  50,000  ppufcds  per  square  inch,  then  compressed, 
after,  with  30,000  pounds  per  square  inch. 

Rested  19  months  8  days,  then  test  resumed  under  coi 
stress. 

Area  assumed  to  remain  at  ".492  square  inch. 

Gauged  length,  5".030. 

(See  Report,  ISM,  page  4!M,  for  earlier  teita.] 


Applied  loads.             I 

gauged  length.  ■ 

Tutsi. 

iDsh.                " 

on™ 

Set. 

*"■"*' 

t.wao 

14,  7M 

lfl.728 
17.23U 

2i8M 

2*,tm 

li 

X 
31 

Si 

»rf».            J 

id. 

WHS 
■■■  -; 

M.I 

■nt'.j 

OU*7 

7«r* 

Initial  load.          , 

0. 

0. 

J; 

•■ 

52 

OM 

°- 

Compression  test  discontinued;  after  a  rest  of  4  hours  test 
men  resumed  under  the  tensile  stress. 
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Same  ganged  length  as  before  used. 


Applied  loads. 


Total. 


Pounds. 

492 

2,400 

4,920 

7,3*0 

9,840 

12,300 

14,760 

17,220 

10,080 

22,140 

24,600 

25,584 


26,076 
26,568 
27,060 
27,552 
28,044 
28.536 
29,028 
29,520 
30,012 
30,504 
30,996 
31,488 
31,980 
32, 472 
32,964 
33, 456 
33,948 
34,440 
35,424 
36,408 
37,392 
38,376 
39,360 
40,344 
41,328 
42,312 
43,296 
44,280 
45,264 
46,248 
46,700 
44,100 
0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35/000 
40,000 
45,000 
50,000 
52,000 


63,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,090 
62,000 
63,  (MM) 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,920 


In  gauged  length. 


Elongation. 


Inch. 
0. 

.0006 
.0015 
.0023 
.0033 
.0042 
.0050 
.0059 
.0068 
.0077 
.6086 
.0090 


.0091 

.0093 

.0095 

.0097 

.0099 

.  0101 

.0103 

.  0107 

.0109 

.0148 

.0*15 

.0500 

.0555. 

.  0507 

.0650 

.0700 

.  0703 

.0833 

.0055 

.1115 

.1215 

.1415 

.1G00 

.20 

.23 

.27 

.30 

.35 

.42  • 

.53 

.70 


Sot. 


Remarks. 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bested  26  hours  without  load. 


0. 


.  00  >2 


Elastic  limit. 


.0423 


0G85 


.  1420 


.92 


TrnRile  strength. 

At  time  of  rupture. 

-18.4  per  cent  in  5  inches.  i 


Diameter  at  fracture,  ".64;  area,  .322  square  inch. 
Contraction  of  area,  34.6  per  ceut. 

Fractured  1".6  from  the  neck.    Appearance,  fine  silky;  40  per  cent 
of  surface  interspersed  with  tine  granulation. 
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Mo.  3355. 

Mark  U. 

Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 

Tension  stresses  applied  up* to  70,000  pounds  per  square  inch,  causing 
a  permanent  set  of  ".1202. 
Bar  allowed  to  rest  IS  months,  then  tension  test  resumed, 

[See  Report,  1888,  page  <S5,  for  origin*!  Mat.] 


_ 

Total . 

*vxr 

Pounds. 

Found, 

20.000 

N 

3 

311,500 

nm 

37,  WO 

71 

10,500 

Si 

m 

42,600 

m 

^ 

25,000 

60 

000 

Id  ganged  length*. 

— 

Hon  gallon 

Set. 

Intk. 

/«*. 

Micrometer  react according  Is  laat  obatrvat  ion  or 
permanent  aet 

Elaatic  limit. 

After  10  ruiuule*. 
After  30  minute*. 

After  2  miuntei. 
After4minaW*. 
After  8  minute*. 
After  8  mlnnte*. 
After  10  minute*. 
After  12  minute*. 

.1218 

.lias 

13M 

.12TJ 

!l» 

!lSM 
.1381 

.1320 

lata 

'.U3t 

.1337 
.1340 

!iut 

!imo 

lists 

.ijto 

!l33S 

il«2 

'.  i:s7 

!»11 

.2110 

>J322 
.7X2 
.2240 
.2101 

.21*2 

'.3am 

.1202 

-12W 

.1JUS 

.1-J-JS 

<l« 

TEMPERATURE   TESTS. 


No,  3365 — Continued. 
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Applied  loads. 

In  ganged  lengths. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
20,000 
15,000 
10,090 
5,000 
42  500 
44,000 
45,000 
46,000 
47,000 
48,000 
48.340 
0 

Pound*. 
40,000 
30.000 
20,000 
10,000 
85,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,680 
0 

Ineh. 
.2220 
.2199 
.2177 
.2155 
.2345 
.265 
.30 
.34 
.40 
.57 
.78 
.88 

Inch. 

Micrometer  remoTed. 

.2133 

Tensile  strength. 
=  17.6  per  cent. 

Test  discontinued  before  rupture  of  the  bar  was  completed. 
When  the  stress  was  released  local  contraction  was  going  on  rapidly 
under  a  total  load  of  45,000  pounds  tensiou. 
Measuring  the  speeimen,  the  diameters  were  as  follows: 


6*gauf9&  length 


Specimen  turned  down  to  ".672  uniform  diameter  and  test  resumed- 

Present  sectional  area  .355  square  inch. 

Tensile  strength,  38,200  pounds  =107,610  pounds  per  square  inch  on 
the  area  as  turned  down. 

The  specimen  fractured  at  the  neck,  3"  from  the  place  of  greatest 
contraction  before  turning  down.    Appearance,  silky,  oblique. 

Diameter  at  fracture,  ".58;  area,  .264  square  inch. 

Contraction  of  area,  25.6  per  cent. 


W&'- 


&'-  Ml 


TEMPERATURE   TESTS. 


TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  TENSILE  STRENGI 
ELONGATIONS  AFTES  VABIOUS  TREATMENTS  AND  ALSO  W 
TREATMENT. 

STEEL  BAR  NO.  1- 


No.  of 

— 

Elastic 

etren'gt" 

Eh 

sua 

33t«a 

k™ 

Ptnmdi. 

m,*oo 
40,000 

78,800 
80,000 

i 

Cumpretsed  with  56,000  pounds  per  square  inch. 

STEEL  BAB  NO.  i. 


10,000  pounds  per  squara 


Join  pressed  with  00,000  pound!  par  squs 
then  loaded  with  50.0OU  pounds  per  squi 

3d  »lm tic  limit  found  1. 


foadanx 


he«4,&50 
>h,  then  raptured  by 
peraqi 


_  .  -loaded  with  70,000  poondi  per  iqaiire  inch  ten- 
don, roiled  IS  months,  then  ten-ion  But  resumid 
and  elastic  limit  found  to  be  83,000  poundi  per 
square  Inch;  rested  3S  days,  than  compressed 
with  50,000  ponmdi  per  square  inch,  then  rap- 
tured by  lenilcm 

Compressed  with  00.000  poundi  per  square  Inch. 
Ktwtod  10  months,  then  tested  by  tension,  the 
elastic  limit  wu  40,000  pounds  per  square  inch. 
Loaded  up  to  00,000  pound*  per  square  Inch  ten- 
pounds  per  sq  nun 
74,000  pounds  pur 


HlBTtU 


Compressed  with  60.000  pounds  per  square  inch. 
Bested  10  monthi,  then  loaded  up  to  00,000  pounds 
per  square  inch  tension.  Elastic  limit  at  this 
time  is  4i,O0O  pounds  per  tquare  inch.  Rested  IS 
days,  then  compressed  with  00,000  pounds  per 
square  Inch,  and,  after  resting  S  days,  teati  re- 

Cempreued  with  56\000  pound*  per  'square  iaoh. 
Rested  10  months,  then  loaded  by  tension  up  to 
60,000  pound*  per  squire  inch.  The  elastic  limit 
being*6,000pound*per  square  inch.  Bested  2 
months  and  20  days,  then  loadi-i  alternately  20 
tinea  eaeb  with  70.000  poundi  per  square  men 

'--      "nL—  ■ — *  load  being compression,  then 

.000  pounds  per  square  inch. 

rad  afterward 


liar  niiitu red 

Booted    10   s_ ... 

66,000  pounds  per  square  inch,  and 
tested  by  tension 

Conprossod  with  61,000  pounds  per  aquare  inch. 
Healed  IB  month*,  then  loaded  with  60,000  pounds 
per  aquare  inch  tension,  the  elastic  limit  being 
48,000  pounds  per  square  inch.  Boated  2  uiontba 
and  30  days,  then  loaded  alternately  BO  times, 
each  with  70.000  pounds  per  square  inch  tension, 
and  50,000  pounds  per  aquare  Inob  compression, 
the  last  load  being  compression,  and  afterward! 
ruptured  by  tension 

Compressed  with  60,000  pounds  per  square  Inch, 
then  loadod  with  67,000  pounds  per  square  inch 
tension,  afterwards  loaded  with  8o,000  pounds 
per  aquare  inoh  compression,  then  with  66,000 
poundi  per  square  inch  tension.  Heated  18 
mouths,  then  teat  reaumed  by  tension  ........... 
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TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  STRENGTH,  ETC.— Continued. 

STEEL  BAR  NO.  4.— Continued. 


No.  of 
teat. 


5239 


5240 


•241 


Treatment. 


Loaded  alternately  with  415,000  pounds  pet  square 
inch  tension  and  compression,  twenty-one  times 
bj[  tension  and  twenty  times  compression,  the 
initial  and  final  load  being  tension.  Bar  then 
raptured  by  tension 

Loaded  with  55,000  pounds  per  sqnare  inch,  tension 
then  loaded  alternately,  75  times  eaol},  with  50,000 
pounds  per  square  inch  tension  and  compression, 
ending  with  a  load  of  compression,  and  then 
tested  by  tension 

None 


Elastio 

limit  per 

square 

inch. 


Pounds. 


70,000 


59,000 


Tensile 

strength 

per  square 

"uch. 


inci 


Pounds. 


88,880 


88,000 
86,820 


Elongation 
in  5  inches. 


PereenL 


22.8 


23.6 
27.0 


STEEL  BAB  NO.  9. 


4540 
3345b 


8355 


None 

Compressed  with  58,000  pounds  per  square  inch. 
Rented  19  months  8  days,  then  tested  by  com- 
pression up  to  52,000  pounds  per  square  inch, 
and  afterwards  ruptured  by  tension 

Loaded  with  70,000  pounds  per  square  inch  ten- 
sion. Rested  18  months,  then  tension  test  re- 
sumed  

Test  discontinued  before  rupture  of  the  bar  was 
completed,  and  stem  turned  down  to  ".672  uni- 
form diameter,  and  test  resumed , 
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MISCELLANEOUS  STEEL  SPECIMENS. 


TEH8ILE  TESTS  OF  STEEL  EEPEE8EHTIHG  METAL  IE  FLXTUEE8 

FOE  HYDROSTATIC  TESTS  OF  HOOPS. 


ibrm  of  sp€cwt€hS, 


_ 


>r 


^r 


rMii 


No.  5161. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  10,520  pounds  —  42,080  pounds  per  square  inch. 

Tensile  strength,  21,590  pounds  =  86,300  pounds  per  square  inch. 

Elongation  in  3  inches  ".65  =  21.7  per  cent. 

Elongation  of  inch  sections:  ".14,  ".31*,  ".20. 

Diameter  at  fracture,  ".45;  area,  .159  square  inch. 

Contraction  of  area,  36.4  per  cent. 

Fractured  1".4  from  the  neck.    Appearance,  silky. 

No.  4904. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Elastic  limit,  9,440  pounds  =  47,200  pounds  per  square  inch 

Tensile  strength^  16,560  pounds  —  82,800  pounds  per  square  inch. 

Elongation  iu  2  inches,  ".41  =  20.5  per  cent. 

Elongation  of  inch  sections:  ".20,  ".21*. 

Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 

Contraction  of  area,  37.1  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  silky,  irregular  surface. 
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MISCELLANEOUS   STEEL   SPECIMENS. 


TENSILE  TEST  OF    SPECIMENS  EK PRESENTING    META] 
TUBES  FOE  STKAINING  8  INCH  TUBE. 


No.  4356. 
Marks,  w£ JMC 

Sectional  urea,  .25  square  inch. 

Elastic  limit,  13,840  pounds =55,300  pounds  per  square  in 
Tensile  strength^  25,270  pounds =101, 080  pounds  per  buui 
Elongation  in  3  inches,  ".54=18  per  cent. 
Elongation  of  inch  sections:  ".10,  ".33*,  ".11. 
Diameter  at  fracture,  ".43$  area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent 
Appearance  of  fracture,  silky. 

No.  4367. 
Marks,  WT%° 

Sectional  area,  .25  square  inch. 

Elastic  limit,  13,250  pounds=53,000  pounds  per  square  in 
Tensile  strength,   24,210  pounds =96,840  pounds  per  aqua 
Elongation  in  3  inches,  ".38=12.7  per  cent. 
Elongatiou  of  inch  sections:  ".16',  ".13,  ".09. 
Diameter  at  fracture,  ".51;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Appearance  of  fracture,  granular,  radiating  from  a  dull  spot  at  the 
circumference. 


MISCELLANEOUS   STEEL    SPECIMENS. 
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No.  4382. 
Marks,  ^g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


/ 

• 
• 

Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 

per  inch. 

• 

Permanent 
set. 

Successi  re 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

22,380 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
47,000 
48,000 
60,000 
52,000 
64,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 

.    84,000 
88,000 
89, 520 

Inch. 

0. 
.000100 
.000267 
.  000433 
. 000600 
. 000767 
.000967 
.001100 
.001333 
.001400 
.006833 
.007067 
.007900 
.008500 
.  010233 
.  010933 
.012167 
.013900 
.015600 
.017433 
.019167 
.021600 
.0283 
.  0333 
.0383 
.0433 
.0567 
.0733 
.1100 
.1567 

Jneh. 

0. 

.000100 
.000167 

.  .000166 
.  000167 
.000167 
.000200 
.  000133 
.  000233 
.000067 
.005433 
.  000234 
.000833 
.000600 
.  001733 
.000700 
.001234 
.  001733 
.0017.10 
.001833 
.001734 
. 002433 
.0067 
.0050 
.0050 
.0050 
.0134 
.0166 
.0367 
.0467 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

• 
Tensile  strength. 

0. 

0. 

0. 

» 

1 

; i ; 

i  ■    . 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Seduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rapture l".4  from  the  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  the  circumference 

Elongation  of  inefcseetlons ".11,  ".21*,  ".17 


83, 520 

41,000 

.  16J3 

001400 

.054 

18.3 
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MISCELLANEOUS  STEEL  SPECIMENS. 


Ko.  4383. 


Marks,  \Y 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

sou 

ich 


Total 


Pounds. 

250 

1, 250 

2,500 

3,750 

5,000 

6,250 

7.500 

8.500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10.  250 

10,  500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,  500 

13.  000 
13, 500 

Vooo 

14,500 
15,000 
15,500 
16,000 
17,000 
18, 000 
19,000 
20,000 
21,000 


Per  square 
inc 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,  000 
45,000 
46,000 
48,000 
50.000 
52,000 
54, 000 
56,000 
58,000 
60,000 
62.000 
64.000 
68,000 
72.000 
76,000 
80,000 
84,000 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
. 000300 
.000433 
.  000600 
.  000767 
.  000933 
.001133 
.001233 
.002000 
. 003833 
. 006267 
.006667 
.007600 
.  008067 
.00SX33 
.009667 
.010667 
.011400 
.012333 
.014000 
.  010033 
. 017733 
. 020033 
.  022033 
.  024367 
.  026700 
.  029933 
.  032667 
.0400 
.  0500 
.  0633 
.  0833 
.1333 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000200 
.000133 
.000167 
.000167 
.000166 
.000200 
.000100 
.000767 
.001833 
.  002434 
. 000400 
.000933 
.000467 
.000766 
.000834 
.001000 
. 000733 
.  000033 
.  001667 
.  002033 
.001700 
.  002.500 
.  002000 
.  002334 
.  002333 
. 003233 
. 002734 
. 007333 
.0100 
.0133 
.0200 
.0500 


Permanent 
set. 


Successive 

Iieriuanent 

set. 


Inch. 


0. 
0. 


Inch. 


Remarks. 


Initial  load. 


0. 


0. 


0;0167 


Klastio  limit 


000167 


Tensile  strength. 


\ 


General  nummary. 

Tensile  strength  per  square  inch  of  original  set-lion ponnd*..    84,OOo 

Klastic  limit  per  square  inch  of  original  section -  do.   .     34, 04W 

hlougntion  per  inch  after  rupture "Mill ...      .  1367 

Elongation  per  inch  under  strain  at  clastic  limit * do...  .001133 

Reduction  in  diameter  at  point  of  rupture do. . .        .  054 

Reduction  In  area  after  rupture,  per  cent  of  original  .wtion   18. 3 

J  osition  of  rupture - ;-----•"■*>  from  the  neck 

Character  of  broken  surface flaky  surface,  with  patches  ol  granular  and  silky  metal  interspersed 

Elongation  of  inch  sections - ".13,  ".14,  ".14* 


MISCELLANEOUS    STEEL    SPECIMENS. 
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TENSILE  TESTS  OF  STEEL  SPECIMEXS  FROM  A  ROLLED  BAR, 

Tested  for  the  purpose  of  comparing  the  Bethlehem  Iron  Company's 
machine  with  the  testing  machine  at  this  arsenal. 
Length  of  stem,  4"     Diameter,  1".12S.    Sectional  area,  1  square  inch. 


No.  of 

test. 


4688. 
4689. 
4690. 
4691. 
4692. 
4693. 


Harks. 

Elastic 

limit  per 

square  inch. 

Tensile 

strength 

per  square 

inch. 

Elongation  in 
4  inches. 

iMameter 
at  frac- 
ture. 

Area. 

■Pounds. 

Pounds. 

Inch. 

Percent. 

Inch. 

Sq.  inch. 

CT4-L, 

47,560 

77. 410 

.94 

23.5 

.91 

.650 

CTW* 

44,840 

77.  408 

.87 

21.8 

.91 

.650| 

\j  La — Ija   ...... 

44,630 

77, 335 

.89 

22. 3 

.91 

.  650 

CT4-L, 

43,970 

77,390 

.93 

23.3 

.91 

.650 

44,910 

77, 030 

.94 

23.5 

.91 

.650 

CT4-Llf 

45,370 

77,188 

.97 

24.3 

.91 

.650 

Contrac 

tion  of 

area. 


Per  cent. 
35.0 
85.0 
35.0 
35.0 
35.0 
35.0 


No.  of 

test. 


4688... 
4689... 
4090... 
4691... 
4692... 
4693... 


Elongation  of  inch 
sections* 


//      //       u      » 

14. .  33*, .  32*  .  15 
13  .23,  .36*,.  15 
12,. 22,  .39*,.  16 
14,. 25,  .39*,.  15 
14,. 28,  .37*,.  15 
15,. 33*,. 34,    .15 


Appearance  of  fracture. 


Silky.. 

do 

do 


do 
.do 
.do 


Duration  of  tests. 

To  elastic 
limit. 

Elastic 

limit  to 

maximum 

load. 

Maximum 
load  to  time 
of  rupture. 

i      a 

2    10 
2      & 
2    35 

1  54 

2  18 
2    10 

i 

/      // 

6    30 
8      0 
6    45 
6    10 
6    30 
5    10 

2      5 
2      0 
2    35 
2      7 
2    20 
2    18 

The  elastic  limits  of  above  specimens  were  taken  from  observations 
at  the  beam  of  the  weighing  scale.  It  was  found  that  each  of  the 
specimens  possessed  a  well-defined  yielding  point,  after  which  elonga- 
tion continued  for  a  brief  iuterval  under  diminished  loads.  The  maxi- 
mum stress  reached  before  yielding  occurred  is  recorded  as  the  elastic 
limit  A  more  critical  and  probably  more  exact  definition  obtained 
from  micrometer  observations,  would  have  placed  the  elastic  limits  from 
100  to  400  pounds  lower  than  here  recorded. 

Following  the  example  of  the  Bethlehem  tests,  no  change  in  the  rate 
of  speed  was  given  for  a  short  time  preceding  the  time  of  maximum  load 
and  the  time  of  rupture. 

The  contraction  of  area  being  uniform  within  measurable  limits,  it  is 
thought  that  the  interval  of  time  between  the  maximum  load  and  the 
time  of  rupture  is  an  index  of  the  speed  of  the  test  at  the  critical  period 
of  maximum  load.  If  such  is  the  case  the  time  of  these  tests  was  prac- 
tically a  little  longer  than  the  Bethlehem  tests,  and,  from  the  behavior 
of  the  metal,  it  is  thought  that  an  acceleration  in  the  speed  of  testing 
at  the  time  of  reaching  the  maximum  load  would  have  caused  an  ap- 
parent tensile  strength  a  little  higher  than  here  recorded,  but  not  more 
than  100  to  300  pounds  would  be  expected. 
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BHDUEAHCE  OF  ROTATING  SHAFTS. 
JSo.  30. — Cast  (gun)  iron  bar  tfo.  4. 

The  speed  of  the  previous  run  of  37,151,900  rotations  was  400  per 
minute. 
Diameter  ".995.    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Poundi. 
15,000 

Number  of  rota- 
tions. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Inch. 

Seta. 
Inch. 

Remarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 
Inch. 

Un- 
loaded. 

i 

37,151,900 

Inch. 

Inch. 

Bar  removed  from  ma- 
chine and  rest  <m1  1  year 
and  9  months.     »Sejj 
report  1890  for  previ- 
ous runs.    Middle 
bearing  ofhar  reduced 
to  ".995  diameter  by 

• 

0 

37,151,900 

a 
b 
e 

.2015 
.2014 
.2009 

.1819 
.1819 
.1812 

.2008 
.2008 
.2002 

.0189 
.0189 
.0190 

.0007 
.  00G6 
.0007 

wear. 

r  After  above-mentioned 
i    rest. 

4,950 

37, 156, 850 

a 
b 
c 

.2010 
.2015 
.2009 

.1818 
.1818 
•  1811 

.2008 
.2008 
.2002 

.0190 
.0190 
.0191 

.0002 
.0007 
.0007 

10,150 

37,167,000 

a 
b 

0 

.2015 
.2014 

.2008 

.1818 
.1817 
.1613 

.2008 
.2007 
.2002 

.0190 
.0190 
.0189 

.0007 
.0007 
.0006 

• 

20,060 

37,187,060 

a 

b 

e 

.2016 
.2013 
.2008 

.1818 
.1815 
.  1813 

.2008 
.2007 
.2002 

.0190 
.0192 
.0189 

.0008 
.0006 
.0006 

89,940 

37, 277, 000 

a 
b 
e 

.2000 
.2013 
.2010- 

.1817 
.1817 
.1814 

.2008 
.  2008 
.2002 

.0191 
.0191 
.0188 

.0001 
.0005 
.0008 

Test  discontinued. 

ENDURANCE   OF   ROTATING   SHAFTS, 
No.  112. — Gold-rolled  iron  bar. 


Diameter  1".    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


?•• 


Maxi- 
mum 
fiber 

Btress 
per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Bern  arks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
20,000 

0 

0 

a 
b  • 
e 

Inch. 
.1097 
.2003 
.2009 

Inch. 
.1841 
.1845 
.1852 

Inch. 
.1996 
.2002 
.2008 

Inch, 

.0155 
.0157 
.0156 

Inch. 

.0001 
.0001 
.0001 

5,000 

5,000 

a 
b 
e 

.1998 
.2002 
.2010 

.1838 
.1845 
.1852 

.1996 
.2002 

.2008 

.0158 
.0157 
.0156 

0. 
0. 
.0002 

% 

5,000 

10,000 

a 
b 

e 

.1998 
.2003 
.  2010 

.1839 
.1845 
.1852 

.1996 
.2002 
.2008 

.0157 
.0157 
.0156 

.0002 
.0001 
.0002 

25,000 

0 

10,000 

a 
b 

e 

.1998 
.2003 
.2011 

.1799 
.1807 
.  1812 

.1996 
.2002 
.2008 

.0197 
.0195 
.0196 

.0002 
.0001 
.0003 

5,000 

15,000 

a 
b 
c 

.1996 
.2003 
.2011 

.1798 
.1806 
.1813 

.1996 
.2002 
.2009 

.0198 
.0196 
.0196 

0. 
.0001 
.0002 

. 

• 

5,000 
• 

20,000 

a 

b 
e 

.1997 
.  2003 
.2010 

.1799 
.1805 
.1812 

.1995 
.2002 

.2008 

.0196 
.0197 
.0196 

.0002 
.0001 
.0002 

30,000 

0 

20,000 

a 
b 

6 

.1998 
.2003 
.2011 

.  1761 
.1767 
.1774 

.1996 

.2002 
.2009 

.0235 
.  0235 
.0235 

.0002 
.0001 
.0002 

5,000 

25,000 

a 
b 
e 

.1998 

.2003 
.2011 

.1760 
.1767 
.1776 

.1995 
.2001 
.2008 

.0235 
.0234 
.0232 

.0003 
.0002 
.0003 

5,000 

30,000 

a 
b 
c 

.1997 
.2W3 
.2011 

.1759 
.1766 
.1774 

.1995 

.  2002 
.2008 

.0236 
.0236 
.0234 

.0002 
.0001 
.0003 

^ 

35,000 

0 

30,000 

a 
b 

9 

.1998 
.2003 
.2011 

.1722 
.1728 
.  1736 

.1996 
.  2002 
.2008 

.0274 
.0274 
.0272 

.0002 
.0001 
.0003 

5,000 

35,000 

a 
b 

0 

.1996 
.2004 
.2011 

.1720 
.  1728 
.1734 

.1996 

.2001 
.2008 

.0276 
.0273 
.0274 

0. 
.0003 
.0003 

« 

5,000 

40,000 

a 
b 

0 

.1997 
.2002 
.2011 

.1721 
.  1727 
.1734 

.1994 
.2001 
.2008 

.0273 
.0274 
.0274 

.0003 
.0001 
.0003 

10,000 

50,000 

a 

b 

e 

.1997 
.2003 
.2011 

.1720 
.  1728 
.1735 

.1995 
.2001 
.2008 

.0275 
,0273 
.0273 

.0002 
.0002 
.0003 

40,000 

f 

50,000 

b 
c 

.1998 
.2004 
.2011 

.1683 
.1687 
.1695 

.1994 
.2000 
.2008 

.0311 
.0313 
.0313 

.0004 
.0004 
.0003 

5,000 

55,000 

a 
b 

0 

.1995 
.2003 
.2012 

.1679 
.1686 
.1694 

.1994 
.2000 
.2008 

.0315 
.0314 
.0314 

.0001 
.0003 
.0004 

5,000 

60,000 

a 
b 

e 

.1996 

.2004 
.2011 

.1679 
.1686 
.1695 

.1994 
.1999 
.2007 

.0315 
.0313 
.0312 

.0002 

.0005 
.0004 

10,000 

70,000 

.  a 
b 

6 

.1997 
.2006 
.2012 

.1677 
.1686 
.1694 

.1994 
.1999 
.2008 

.0817 
.0313 
.0314 

.0003 
.0007 
.0004 
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w 

No.  112.- 

-Cold-rolled 

iron  \ 

!>ar-^Con  ti  nued . 

Maxi- 
mum 

fiber 
stress 

per 
square 

inch. 

Number  of  rota- 
tions. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

SeU. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
45,000 

0 

5,000 

5,000 

10,000 

111,000 

70,000 
75,000 
80,000 
90,000 
211,000 

a 
b 
c 

a 
b 

c 

a 
b 
c 

a 
b 
c 

Inch. 
.1999 
.2005 
.2012 

.2003 
.2003 
.2013 

.1988 
.2009 
.2015 

.2006 
.2002 
.2017 

Inch. 
.1640 
.1648 
.1653 

.1638 
.1643 
.1653 

.1631 
.1644 
.1650 

.1635 
.1640 
.1048 

Inch. 
.1094 
.1999 
.2006 

.1993 
.1997 
.2005 

.1988 
.1997 
.2004 

.1990 
.1994 
.2003 

Inch. 
.0354 
.0351 
.0353 

.0355 
.0354 
.0352 

.0357 
.0353 
.0354 

.0355 
.0354 
.0355 

Inch. 
.0005 
.0006 
.0006 

.0010 
.0006 
.0008 

0. 
.0012 
.0011 

.0016 
,0006 
.0014 

The  temperature  of  the 
bar  at  the  close  of  this 
run  had  increased  to 

,    about  100°  F. 

Bar  ruptured.    Temper- 
ature about  300°  F. 

No.  113. — Cold-rolled  iron  bar. 

Diameter,  1";  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
45,000 

0 

0 

a 
b 

c 

Inch. 
.1996 
.2004 
.2001 

Inch. 
.1638 
.1653 
.1645 

Inch. 
.1993 
.2002 
.1998 

Inch. 
.0355 
.0349 
.0353 

Inch. 
.0003 

.0002 
.0003 

10,000 

10,000 

a 
h 
c 

.1991 
.2011 
.2003 

.1634 
.1647 
.1641 

.1989 
.1999 
.1996 

.0355 
.  0352 
.0355 

.0002 
.0012 
.0007 

10,000 

20,000 

a 

b 
c 

.2009 

.2006 
.2007 

.1639 

.1646 
.1641 

.1995 

.1998 
.1996 

.0356 

.0352 
.0355 

.0014 

.0008 
.0011 

Temperature  of  bar  in- 
creased slightly. 

10,000 

30,000 

a 
b 
c 

.1997 
.2005 
.2011 

.1632 
.1643 
.1636 

.1991 
.1996 
.1995 

.0359 
.0353 
.0359 

.0006 
.0009 
.0016 

10,000 

40,000 

a 
b 
e 

.1990 
.2020 
.2009 

.1630 
.1643 
.1636 

.1988 
.1997 
.1994 

.0358" 

.0354 

.0358 

'   .0002 
.0023 
.0015 

10,000 

50,000 

a 
b 
c 

.1995 
.2022 
.2007 

.1631 
.1643 
.1632 

.1989 
.1996 
.1992 

.0358 
.0353 
.0360 

.0006 
.0026 
.0015 

50,000 

100,000 

a 

b 
c 

.1975 

.2037 
.2015 

.1608 

.1632 
.1638 

.1975 

.2006 
.2004 

.0367 

.0374 
.0366 

0. 

.0031 
.0011 

Temperature  of  bar  about 
180°  F. 

• 

7,000 

107,000 

\. 

Bar  ruptured. 

The  temperature  of  the 
bar  increased  gradu- 
ally during  each  suc- 
cessive run. 
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No.  114! — Cold-rolled  iron  bar. 

Diameter  1";  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

strwa 
per 

square 
inoh. 

Number  of  rota- 
tion*. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sucoes. 
tire. 

Total. 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds 
45,000 

0 

0 

a 
h 
c 

Inch. 

.2014 
.1987 
.2007 

Inch. 
.1657 
.1630 
.1651 

Inch. 
.2012 
.1984 
.2004 

Inch. 
.0355 
.0354 
.0353 

a* 

Inch. 
.0002 
.0003 
.0003 

10,000 

10,000 

a 
b 

0 

.2017 
.1986 
.2010 

.1654 
.1630 
.1649 

.2010 
.1982 
.2002 

.0356 
.0352 
.0353 

.0007 
.0004 
.0008 

10,000 

20,000 

a 

b 

e 

.2019 

.1998 
.2011 

.1653 

.1627 
.1648 

.2008 

.1984 
.2001 

.0355 

.0357 
.0353 

.0011 

.0014 
.0010 

Temperature  of  bar  in- 
creased slightly. 

10,000 

30,000 

a 

b 

0 

.2012 
.2002 
.2014 

.1649 
.1628 
.1646 

.2006 
.1*4 
.2001 

.0357 
.0356 
.0355 

• 

.0006 
.0018 
.0013 

> 

10,000 

• 

40,000 

a 

b 
c 

.2000 
.1994 
.2023 

.1642 
.1623 
.1645 

.2000 
.1980 
.2001 

.0358 
.0357 
.0356 

a 

.0014 
.0022 

10,000 

50,000 

a 
b 
e 

.2031 
.1992 
.2014 

.1651 
.1026 
.1643 

.2008 
.1982 
.2000 

.0357 
.0356 
.0357 

.0023 
.0010 
.0014 

50,000 

100,000 

a 
b 

0 

.2025 

.2020 
.2001 

.1646 

.1636 
.1629 

.2008 

.1995 
.1987 

.0362 

.0359 

.0358 

.0017 

.0025 
.0014 

Temperature  of  bar 
about  150°  F. 

1 

24,600 

124,600 

Bar  ruptured.  Temper- 
ature about  200°F. 

The  temperature  of  the 
bar  increased  gradu- 
ally during  each  suc- 
cessive run  after  10,000 
rotations. 
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No.  115. — Cold-rolled  iron  bar. 

Diameter  1".    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
Uoub. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
45,000 

0 
10,000 

10,000 

10,000 
0 

10,000 
10,000 
36,600 

0 
10,000 

20,000 

30,000 
30,000 

40,000 
60,000 
86,000 

a 
b 
c 

a 

b 
e 

a 
b 
e 

Indh. 
.1990 
.2032 
.2085 

.1966 

.1991 
.2051 

.1980 
.1979 
.2050 

Inch. 
.1572 
.1551 
.1584 

.1609 

.1628 
.1683 

.1623 
.1618 
.1672 

Inch. 
.1930 
.1905 
.1938 

.1966 

.1986 

.2037 

.1980 
.  1975 
.2026 

Inch, 
.0858 
.0854 
.0354 

.0357 

.0358 
.0354 

.0357 
.0:?57 
.0354 

Inch. 

.0009 
.0127 
.0147 

0. 

.0005 
.0014 

0. 
.0004 
.0024 

Bar  annealed  at  red  heat. 

Temperature  of  bar  about 
200°  F. 

Rested  15  hours  without 
load. 

Temperature  of  bar  about 
100°  F. 

Temperature  about  125° 
F. 

Barruptured.    Tempera- 
ture of  bar,  180°. 

a 
b 
c 

a 

b 
e 

a 

m 

b 
c 

.1971 
.2016 
.2033 

.1975 

.1990 
.2046 

.1968 

.2011 
.2039 

.1618 
.1651 
.1660 

.1618 

.1624 
.1656 

.1612 

.1636 
.1651 

.1970 
.2006 
.2024 

.1974 

.1980 
.2012 

.1968 

.1993 
.2012 

.0352 
.0355 
.0355 

.0356 

.0356 
.0356 

.0356 

.0357 
.0361 

.0001 
.0010 
.0008 

.0001 

.0010 
.0034 

0. 

.0018 
.0027 

hie    •««  «  **       .     .,      . 

•   •  #%• 
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No.  117.— #teei  6ar.    Jfarfc  18. 


Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

•tress 
per 

sqnare 
inob. 

Number  of  rota- 
tions. 

Micrometer  readings  for 
deflections. 

Deflec- 
tions. 

Sets. 

■ 

• 
Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
b 

0 

a 

b 
e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
60,000 

0 
10,000 

8,600 

0 

10,000 

18,600 

Inch. 
.1903 
.1995 
.1998 

.1898 

.2256 
.1918 

Inch. 
.1551 
.1549 
.1550 

.1303 

.1693 
.1383 

Inch. 
.1987 
.1989 
.1991 

.1866 

.2138 
.1843 

Inch. 
.0436 
.0440 
.0441 

.0473 

.0445 
.0460 

Inch. 
.0006 
.0006 
.0007 

.0032 

.0118 
.0075 

Temperature  of  bar  in- 
creased to  about  200°  ' 

Bar  ruptured.  Tempera- 
ture about  200°  F. 

No.  118.— Steel  bar.    Mark  15. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings  for 
deflections. 

Deflec- 
tions. 

• 

Seta. 

TfcumarfrfT 

• 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
60,000 

0 
10,000 

70,400 

0 

10,000 

80,400 

a 
b 
c 

a 

b 
e 

Inch. 

.1981 
.1985 
.1984 

.1984 

.1980 
.2012 

Inch. 
.1526 
.1531 
.1531 

.1497 

.1497 
.1554 

Inch. 
.1978 
.1983 
.1981 

.1955 

.1966 
.1964 

Inch. 
.0452 
.0452 
.0450 

.0458 

.0459 
.0410 

Inch. 
.0003 
.0002 
.0008 

.0029 

.0024 
.0048 

• 

Temperature  about  125° 
IT. 

Bar  ruptured.  Tempera- 
tura  about  125°  IT. 

. 

1 

ENDURANCE  OP   ROTATING   SHAFTS. 


677 


No.  119.— Steel  bar.    Mark  12. 

Diameter  1;/;  speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
liber 
stress 

per 

square 

inch. 

Number  of  rota* 
tions. 

Micrometer  readings  for 
deflections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

• 

Loaded. 

Un- 
loaded. 

Pound». 

40,000 

0 

0 

a 
b 

* 

Inch. 

.1089 
.1091 
.1089 

Jneh. 
.1092 
.1094 
.1091 

Inch. 
.1988 
.1990 
.1988 

Jneh. 
.0298 
.0290 
.0297 

Inch. 
.0001 
.0001 
.0001 

10,000 

10,000 

a 
b 
e 

.1089 
.1991 
.1089 

.1091 
.1094 
.1092 

.1988 
.1990 
.1988 

.0297 
.0290 
.0290 

.0001 
.0001 
.0001 

40,000 

50,000 

a 
b 

e 

.1988 
.1902 
.1989 

.1010 
.1005 
.1091 

.1987 
.1990 
.1986 

.0297 
.0205 
.0297 

.0001 
.0002 
.0001 

50,000 

100,000 

a 
b 

c 

.1989 

1991 

.1990 

.1091 
.1094 
.1091 

.1989 
.1990 
.1988 

.0298 
.0200 
.0297 

0. 

.0001 
.0002 

100,000 

200,000 

a 
b 

0 

.1989 
.1992 
.1990 

.1090 
.1093 
.1090 

.1988 
.1991 
.1988 

.0298 
.0298 
.0298 

.0001 
.0001 
.0002 

• 

100,000 

800,000 

a 
b 

e 

.1989 
.1992 
.1990 

.1091 
.1004 
.1090 

.1988 
.1991 
.1988 

.0297 
.0207 
.0208 

.0001 
.0001 
.0002 

< 

624,750 

• 

924,750 

a 
b 
e 

.1089 
.1992 
.1990 

.1001 
.1094 
.1090 

.1988 
.1991 
.1988 

.0297 
.0297 
.0298 

■ 

.0001 
.0001 
.0002 

2,075,250 

8,000,000 

a 
b 
e 

.1989 
.1994 
.1990 

1090 
.1098 
.1090 

.1989 
.1993 
.1989 

.0299 
.0295 
.0299 

0. 

.0001 
.0001 

1,000,000 

4,000,000 

• 

a 
b 
e 

.1989 
.1993 
.1990 

•      •      • 
****** 

... 

S§8 

.0300 
.0208 
.0299 

0. 

.0001 
.0001 

1,004,500 

5,004,500 

a 
b 

• 

.1968 
.1992 
.1900 

.1089 
.1092 
.1090 

.1988 
.1991 
.1989 

.0299 
.0299 
.0299 

0. 

.0001 
.0001 

• 

130,500 

5,141,000 

Bar  ruptured. 

I 


1 


£*' 


T    *\ " 

r'  ».  • 
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ENDURANCE  OF  ROTATING  SHAFT8. 

No.  117.— Steel  bar.    Marie  18. 


Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inoh. 

Number  of  rote* 
tions. 

Micrometer  readings  for 
deflections. 

« 

Deflec- 
tions. 

Sets. 

• 

Remark*. 

• 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
60,000 

0 

10,000 

8,000 

0 

10,000 

18,600 

a 
b 
c 

a 

b 

c 

Inch. 
.1993 
.  1V95 
.1998 

.1898 

.2256 
.1918 

Ineh. 
.1551 
.1549 
.1650 

.1393 

.1093 
.1383 

Inch. 
.1987 
.1989 
.1991 

.1866 

.2188 
.1843 

Inch. 
.0436 
.0440 
.0441 

.0473 

.0445 
.0460 

Inoh. 
.0006 
.00)16 
.0007 

.0032 

.0118 
.0075 

Temperature  of  bar  in- 
creased to  about  200° 
F. 

Bar  raptured.  Tempera- 
tura  about  200°  F. 

No.  118.— Steel  bar.    Mark  15. 

Diameter,  1".    Speed  of  rotation,  400  per  minute* 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10", 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings  for 
deflections. 

Deflec- 
tions. 

• 

Seta. 

1 
Bemarka. 

• 

Succes- 
sive. 

TotaL 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
60,000 

0 
10,000 

70,400 

0 

10,000 

80,400 

a 
b 

0 

a 

b 

c 

huh. 

.1981 
.1985 
.1984 

.1984 

.1980 
.2012 

Inoh. 
.1526 
.1631 
.1531 

.1497 

.1497 
.1554 

Inch. 
.1978 
.1983 
.1981 

.1955 

.1966 
.1964 

Inch. 
.0452 
.0452 
.0450 

.0458 

.0459 
.0410 

Ineh. 
.0003 
.0002 
.0008 

.0029 

.0024 
.0048 

Temperature  about  125© 
F. 

• 

Bar  ruptured.  Tempera- 
ture about  125°  F. 

| 
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No.  119.— Steel  bar.    Mark  12. 

Diameter  1" ;  speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
liber 
stress 

per 

square 

lncb. 

Number  of  rota- 
tions. 

Micrometer  readings  for 
deflections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
40,000 

0 

0 

a 

0 

e 

Inch. 
.1989 
.1991 
.1989 

Inch. 
.1692 
.1694 
.1691 

Inch. 
.1988 
.1990 
.1988 

Inch. 
.0296 
.0296 
.0297 

Inch. 

.0001 
.0001 
.0001 

. 

10,000 

10,000 

a 
b 

c 

.1969 
.1991 
.1989 

.1691 
.1694 
.1692 

.1988 
.1990 
.1988 

.0297 
.0296 
.0296 

.0001 
.0001 
.0001 

40,000 

50,000 

a 
b 
e 

.1988 
.1992 
.1989 

.1680 
.1695 
.1691 

.1987 
.1990 
.1988 

.0297 
.0295 
.0297 

.0001 
.0002 
.0001 

60,000 

100,600 

a 

0 

« 

.1989 

1991 

.1990 

.1691 
.1694 
.1691 

.1989 
.1990 
.1988 

.0298 
.0296 
.0297 

0. 

.0001 
.0002 

100,000 

200,000 

a 
b 

c 

.1969 
.1992 
.1990 

.1690 
.1693 
.1690 

.1988 
.1991 
.1988 

.0298 
.0298 
.0298 

.0001 
.0001 
.0002 

• 

100,000 

800,000 

a 
b 
c 

.1989 
.1992 
.1990 

.1691 
.1694 
.1690 

.1988 
.1991 
.1988 

.0297 
.0297 
.0298 

.0001 
.0001 
.0002 

I 

824,760 

• 

924,750 

a 
b 

a 

.1989 
.1992 
.1990 

.1691 
.1694 
.1690 

.1988 
.1991 
.1988 

.0297 
.0297 
.0296 

• 

.0001 
.0001 
.0002 

2,075,250 

8,000,000 

a 
b 
e 

.1989 
.1994 
.1990 

1600 
.1698 
.1690 

.1989 
.1993 
.1989 

.0299 
.0295 
.0299 

0. 

.0001 
.0001 

1,000,000 

4,000,000 

a 
b 

e 

.1989 
.1993 
.1990 

.1689 
.1694 
.1690 

.1989 
.1992 
.1989 

.0300 
.0298 
.0299 

0. 

.0001 
.0001 

1,004,500 

5,004,600 

a 
b 

• 

.1988 
.1992 
.1990 

.ieao 

.1692 
.1690 

.1988 
.1991 
.1989 

.0299 
.0299 
.0299 

0. 

.0001 
.0001 

• 

196,500 

5,141,000 

X 

Bar  raptured. 

TENSION  TESTS 


OF 


SPECIMENS  TAKEN  FROM  ENDS  OP  BARS  THAT  HAD 

BEEN  FRACTURED  BY  ENDURANCE  TESTS 

OF  ROTATING  SHAFTS. 
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Tension  tests  of  samples  turned  down  from  ends  of  endurance  bars, 
after  rupture  of  the  latter  under  repeated  stresses. 

Tire  specimens  were  taken  from  the  ends  opposite  the  driving  end  of 
the  machine. 

Marks  signify  whether  steel  (S)  or  iron  (I)  and  the  endurance  test 
number. 

Form  of  specimens. 


* 


K 


r> 


T 


1 


tfo.  4416. 
Marks,  S  34. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Par  square 
inch. 

Elongation. 

sec 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,000 

9, 250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,760 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

15,740 

10,800 

0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000' 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
42,000 
64,000 
66,000 
58,000 
60,000 
62,000 
62,960 

Inches. 
0. 

.0009 
.0020 
.0038 
.0058 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0080 
.0082 
.0084 
.0087 
.0089 
.0091 
.0094 
.0096 
.0098 
.0100 
.0101 
.0105 
.0119 
.0380 
.0497 
.0650 
.1750 
.1900 
.2000 
.2200 
.27 
.32 
.42 
.53 
.72 
1.12 

Inch. 
0. 

Initial  load. 

• 

Elastio  limit. 

i 

Tensile  strength. 
At  time  of  rupture. 
—26.7  per  cent. 

0. 
0. 

0. 

0. 

0 

1.60 

r 


Elongation  of  inch  sections:  ".19,  ".59*,  ".24,  ".23,  ".19,  ".16. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2"  from  the  neck. 
Appearance,  fine  silky. 
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Tension  tests  of  samples  turned  down  from  ends  of  endurance  bars, 
after  rupture  of  the  latter  under  repeated  stresses. 

Tire  specimens  were  taken  from  the  ends  opposite  the  driving  end  of 
the  machine. 

Marks  signify  whether  steel  (S)  or  iron  (I)  and  the  endurance  test 
number. 

Form  of  specimens. 


} 


A 


K 


T 


J[ 


N 


Li 


1 


i 


No.  4416. 
Marks,  S  34. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

« 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10, 250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,  750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

11.500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

18,600 

14,000 

14,500 

15,000 

15,500 

15,740 

10,800 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000' 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
•62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,960 

Inches. 
0. 
.0009 
.0020 
.0038 
.0058 
.0067 
.0069 
.0071 
.0073 
.0070 
.0077 
.0080 
.0082 
.0084 
.0087 
.0089 
.0091 
.0094 
.0096 
.0098 
.0100 
.0101 
.0105 
.0119 
.0380 
.0497 
.0650 
.1750 
.1900 
.2000 
.2200 
.27 
.32 
.42 
.53 
.72 
1.12 

Inch. 
0. 

Initial  load. 

* 

Elastic  limit. 

t 

Tensile  strength. 
At  time  of  ruptnro. 
=-26.7  per  cent. 

0. 
0. 

0. 

0. 

0 

1.60 

1 

Elongation  of  inch  sections:  ".19,  ".59 *,  ".24,  ".23,  ".19,  ".16. 
Diameter  at  fracture,  ".33 ;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2"  from  the  neck. 
Appearance,  fine  silky. 
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Tension  tests  of  samples  turned  down  from  ends  of  endurance  bars, 
after  rupture  of  the  latter  under  repeated  stresses. 

The  specimens  were  taken  from  the  ends  opposite  the  driving  end  of 
the  machine. 

Marks  signify  whether  steel  (S)  or  iron  (I)  and  the  endurance  test 
number. 

Form  of  specimens. 


T-J" 


>f 


K 


■N. 


n 


.  ■ 


T 


i 


No.  4416. 
Marks,  S  34. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Iu  gauged  length. 

Remarks. 

* 

Total. 

Per  square 
.     inch. 

Elongation. 

Set. 

Potmdt. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,760 

11,000 

11,260 

11,500 

11, 750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

15,740 

10,800 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000' 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
•62,000 
64.000 
66,000 
68,000 
60,000 
62,000 
62,960 

Inches. 

0. 
.0009 
.0020 
.0038 
.0058 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0080 
.0082 
.0084 
.0087 
.0089 
.0091 
.0094 
.0096 
.0098 
.0100 
.0101 
.0105 
.0119 
.0380 
.0497 
.0650 
.1750 
.1900 
.2000 
.2200 
.27 
.32 
.42 
.53 
.72 

1.12 

Inch. 
0. 

Initial  load. 

• 

* 

Elastic  limit. 

i 

Tensile  strength. 
At  time  of  rupture. 
—26.7  per  cent. 

0. 
0. 

0. 

0. 

0 

1.60 

Elongation  of  iuch  sections:  ".19,  ".59 »,  ".24,  ".23,  ".19,  ".16. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2"  from  the  neck. 
Appearance,  fine  silky. 
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/ 

No.  4417. 


Marks,  Sy-52. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  load*. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds. 

250 

1,260 

2,600 

6,000 

7,500 

10,000 

11,250 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,600 

13,000 

13,500 

14,000 

14,500 

15,000 

16,380 

10,000 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
48,000 
60,000 
62,000 
64,000 
56,000 
68,000 
60,000 
61,520 

0. 

.0008 
.0018 
.0037 
.0055 
.0077 
.0088 
.0368 
.0610 
.U00 
.1660 
.1836 
.1030 
.2120 
.27 
.20 
.86 
.41 
.60 
.60 
.70 

1.20 

Inch. 
0. 

Initial  load. 
Klaatio  limit. 

0. 

• 

Tensile  strength. 
At  time  of  rupture. 
=28.3  per  cent. 

0 

1.68 

Elongation  of  inch  sections:  ".18,  ".20,  ".22,  ".24,  ".23,  ",51» 
Diameter  at  fracture,  ".32 ;  are&,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  ".50  from  the  neck.    Appearance,  line  silky. 
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vNo.  4418. 

Marks,  Sr-53. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied-load*. 

In  garaged  length. 

-ternaries. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

11,500 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,420 

10,800 

0 

_______ 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
41,000 
42.000   ' 
43,000 
44,000 
46,000 
46,000 
47,000 

'  48,000 
60,000 
62,000 
54,000 
66,000 
68,000  . 
60,000 
61,680 

Inehss. 
0. 

.0009 
.0019 
.0040 
.0061 
.0081 
.0092 
.0094 
.0-00 
.0500 
.0875 
.1778 
.1830 
.1970 
.2095 
.2350 
.28 
.84 
.89 
.47 
.69 
.78 
1.23 

Inch. 
0. 

Initial  load- 
Elastic  limit 

0. 
0. 

Tensile  strength. 
At  time  of  rupture. 
—  29.7  per  cent. 

0 

1.78 

Elongation  of  inch  sections :  ".21,  ".56»,  ".36,  ".27,  ".21, 
Diameter  at  fractnre,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".5  front  the  neck.    Appearance,  fine  silky. 


U7. 


1 
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No.  4419. 

Marks,  Sr-56. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 500 

13,000 

14,000 

14,500 

15,000 

15,500 

15,820 

11,300 

0 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
56,000 
58,000 
60,000 
62,000 
63,280 

Inches. 

0. 

.0008 
.0018 
.0028 
.0058 
.0078 
.0088 
.0215 
.1440 
.1675 
.1740 
.1900 
.2045 
.2210 
.2500 
.3065 
.41 
.51 
.61 
.80 

1.22 

Ituh. 
0- 

Initial  load. 

Elastic  limit. 

s 

Tensile  strength. 
At  time  of  fracture. 
=28.3  per  cent. 

0 

1.70 

Elongation  of  inch  sections:  .".20,  ".41*,  ".47*,  ".24,  ".21,  ".17. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  percent. 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 
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No.  4420. 
Marks,  S,-57. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


*. 

Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Pounds. 

260 

1,250 

2,500 

5.000 

7.600 

10,000 

11,250 

11,500 

11,760 

10,600 

10,760 

11,000 

11.500 

12,000 

12,500. 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,760 

10,900 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
47.000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52.000 
64,000 
66,000 
68,000 
60,000 
62,000 
63,040 

IncKet. 

0. 
.0008 
.0018 
.0038 
.0058 
.0081 
.0091 
.0092 
.0096 
.0165 
.0280 
.1835 
.1880 
.2240 
.2670 
.32 
.37 
.42 
.52 
.62 
.86 

1.24 

Inch. 
0. 

'  Initial  load. 

1 

„ 

Elaatio  limit. 

Tensile  strength. 
At  time  of  rupture. 
=28. 2  per  cent. 

0 

i.69 

Elongation  of  inch  sections:  ".19,  ".22,  ".27,  ".58#,  ".23,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  fine  silky. 


v : 


..v 


ENDURANCE   OP   ROTATING   SHAFTS. 


No.  4421. 

Marks,  Sj-58. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remark*. 

Total. 

Per  ea  uare 
incn. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,600 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,600 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

15, 750 

11,300 

0 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68,000 
00,000 
62,000 
63,000 

Inches. 

0. 

.0009 
.0020 
.0040 
.0061 
.0081 
.0091 
.0098 
.0250 
.0435 
.1748 
.1810 
.  19*J0 
.  2OJ0 
.2270 
.2000 
.3100 
.37 
.43 
.51 
.03 
.87 

1.25 

Inch. 
0. 

Initial  load. 

Elaetio  limit. 

• 

Tennilo  strength. 
At  time  of  rupture. 
=  28.5  per  cent. 

0. 
0. 

0 

1.71 

Elongation  of  inch  sections:  ".20,  ".23,  ".54*,  ".32,  ".24,  ".18. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch..    Contraction 
of  area,  67.8  per  cent. 
Fractured  3".75  from  the  neck.    Appearance,  fine  silky. 


ENDURANCE   OF   ROTATING   SHAFTS. 
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tfo.  4422. 

Marks,  83-15. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  load*. 

la  gauged  length. 

Kemarks. 

i 

Total. 

Person  are 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

12,000 

12,500 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

15,820 

11,400 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
46,000 
47,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
63,280 

Inches. 

0. 
.0009 
.0019 
.0040 
.0061 
.0081 
.0091 
.0092 
.0093 
.0200 
.0359 
.1695 
.1730 
.1842 
.1970 
.2260 
.2770 
.88 
.88 
.45 
.63 
.70 
.91 

1.40 

Inek. 
0. 

Initial  load. 

• 

Elastio  limit.                           ' 

* 

Tensile  strength. 
At  time  of  rupture. 
=  29. 7  per  cent. 

0 

L78 

Elongation  of  inch  sections:  ".20,  ".25,  ".32,  ".56*,  ".25,  ".20. 
Diameter  at  fracture,  ".32  j  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky. 


ENDURANCE   OF   ROTATING   SIIAFT8. 
No.  4430. 
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No.  443L 

Marks,  S4-104. 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

H^mmf'*- 

Total. 

Per  square 
toon. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,260 

11,600 

11,760 

12,000 

12,250 

10,000 

10,250 

10,500 

10,750 

11,000 

11,500 

12,000 

12,500 

13,000 

18,500 

14,000 

14,500 

15,000 

15.270 

10,200 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
61,080 

Inches. 

0. 

.0009 
.0020 
.0041 
.0064 
.0084 
.0092 
.0095 
.0097 
.0100 
.0102 
.0205 
.0438 
.1185 
.1862 
.1950 
.2275 
.2575 
.3050 
.3650 
.43 
.52 
.68 
.91 

L30 

Inch. 
0. 

Initialload. 
Elastio  limit 

Tensile  strength. 
At  time  of  rupture. 
=  28. 7  per  cent. 

0. 
0. 

0 

1.72 

Elongation  of  inch  sections:  /'.19,  ".25,  ".62,*  ".26,  ".22,  ".18. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".15  from  the  neck.    Appearance,  fine  silky. 

H.  Ex.  161 H 
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ENDURANCE    OF   ROTATING    SHAFTS. 


No.  4430. 
Marks,  S4-103. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 
0. 

Pound 9. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11, 500 

11, 750 

10,000 

10,250 

10,500 
10,750 
11,000 
11,250 
11,500 
11.  750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,170 
10,200 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
40,000 

41,000  i 

42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
60,680 

Inches. 
0. 
.0008 
.0018 
.00158 
.0057 
.0078 
.0087 
.0089 
.0091 
.0168 
.0235 
.1690 
.1780 
.18:12 
.  19*0 
.  2075 
.2290 
.2460 

Initial  load. 

■ 

Elastic  limit. 

Tensile  strength. 
At  time  of  rupture. 
=  28.7  percent. 

.2680 
.3200 

.39 
.46 
.56 
.68 
.96 
1.36 

0 

1.72 

Elongation  of  inch  sections:  ".19,  ".53*,  ".35,  ".24,  ".21,  ".20. 
Diameter  at  fracture,  ".31;  area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  tine  silky. 


ENDURANCE   OF  ROTATING  SHAFTS. 
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No.  4431. 
Marks,  S4-104. 
Diameter  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


►j 


Applied  loads. 

In  ganged  length. 

"^T^%yVfT 

Total. 

Personal* 
Inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,260 

11,600 

11,760 

12,000 

12,250 

10,000 

10,250 

10,500 

10,750 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,270 

10,200 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54.000 
66,000 
68,000 
60,000 
61,080 

Inckt*. 

0. 

.0009 
.0020 
.0041 
.0064 
.0084 
.0092 
.0095 
.0097 
.0100 
.0102 
.0205 
.0438 
.1185 
.1862 
.1050 
.2275 
.2575 
.3050 
.3650 
.43 
.52 
.68 
.91 

1.30 

Inch. 
0. 

Initial  load. 

• 

Elastio  limit. 

Tensile  strength. 
At  time  of  rupture. 
=  28. 7  per  cent. 

0. 
0. 

0 

1.72 

Elongation  of  inch  sections:  ".19,  ".25,  ".62,»  ".26,  ".22,  ".18. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".15  from  the  neck*    Appearance,  fine  silky. 

H.  Ex.  161 H 
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ENDUBANCE   OF  ROTATING   SHAFTS. 
No.  4432. 


Marks,  84,-103. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


AppUed  load". 

In  ganged  length. 

P*wirti                       Vr^          ^ 

Total. 

p-«x." 

£longatlon. 

Set. 

Pound, . 
1,250 

ll]250 

ii.'tso 
io,om 

11 M0 
13,500 

20]ii0u 

Ki!mw 
en,  wo 

ftw 

v» 

l«lH 

S.'u 
■9 

41 

Inch. 

Initial  kad.                                                         V 

S: 

PJmUd  Unit.                                                    W        A 

T<nxlleitreii|tlh. 

Al  Urae  of  rmptnre, 
.-■80. 5  percent. 

L3t 

0 

Elongation  of  inch  sections:  ".21,  ".28,  ".64",  ".28,  ".23,  ".19. 
Diameter  at  fracture,  ".31 ;  area,  .0755  Bquare  inch. 
Contraction  of,  area,  69.8  per  cent. 
Fractured  3".25  from  the  neck..    Appearance,  fine  ailty. 


ENDURANCE   OF    ROTATING   SHAFTS. 

■ 

No.  4433. 


691 


Marks,  S4-106. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Paraquat* 
inch. 

Elongation. 

Set 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

12,000 

12,250 

10,500 

10,760 

11,000 
11,250 
11,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,300 
10,400 
0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
42,000 

48.000 

44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
64,000 
66,000 
58,000 
00,000 
61,200 

Indus. 
0. 

.0010 
.0020 
.0041 
.0061 
.0062 
.0092 
.0090 
.0099 
.0101 
.0102 

Inch. 
0. 

Initial  load. 
Elastic  Hmlt» 

.0lK)J 

.oooi 

.0198 

C      ..0350 

\       .1394 

.2030 

.2105 



Tensile  strength. 
At  time  of  rupture. 
=28.7  per  cent. 

.'..'.'.'.'.'.'.'.. 



.2180 
.2300 
.2560 
.8050 
.8550 
.44 
.61 
.67 
.85 
1.31 

0 

1.72 

Elongation  of  inch  sections:  ".19,  ".22,  ".40*,  7/.46»,  #".25,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area.  67.8  per  cent. 
Fractured  at  middle  of  the  stem.    Appearance,  fine  silky. 


!&£-''-  ■  * 


ENDURANCE  OP  ROTATING  SHAFTS. 


Ho.  4423. 
Harks,  S„-84. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loadn. 

In  ganged  length. 

— 

Total. 

inch'. 

Elongation 

Bet. 

25o' 

i|bm 

id!  ooo 
111  600 

1LSH 

11 ! 760 
12,000 
12,500 

is,  on 

ia,60o 

11,000 
Ik,  110 

1,000 

it:im 

«!00D 
43,000 
44,000 
45,000 

40.000 

47,000 

6o!ooo 
B2.OO0 

64,000 
M.OOO 
M.000 
SO,  000 
•0,410 

.0010 
!oosa 

'.van 
!osM 

!no 

12360 

'.45 
.50 
.70 
.H 
1.27 

Jiuk. 

a. 

Initial  load. 
Elastic  limit. 

Teulle  itrenirth. 
At  time  »lni|.[Ur«. 

0 

1.74 

Elongation  of  inch  sections:  ".19,  ".49*,  ".35,  ".26,  ".25,  ".20. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  C5.8  per  cent. 
Fractured  2". 5'  from  the  neck.    Appearance,  tine  silky. 


■'1 
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No.  4424, 
Marks,  Sr-85. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


* 


Applied  loads. 

In  gauged  length. 

• 
Remark*. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11.750 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

18,500 

14,000 

14.500 

15,000 

15,310 

10,400 

0 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
50,000 
54,000 
56,000 
58,000 
60,000 
61,240 

Inehsi. 

0. 
.0009 
.  <H)19 
.0039 
.0060 
.0081 
.0091 
.0092 
.0093 
.  02GH 
.0965 
.1960 
.2000 
.  2125 
.  2J:t0 
.2475 
.2950 
.43 
.52 
.63 
.86 

1.33 

Inch. 
0. 

Initial  load. 

• 
Elastic  limit. 

Tensile  strengtn. 
At  time  of  rupture. 
=  29.8  per  cent. 

0. 

o. 

0 

1.79 

Elongation  of  inch  aections:  ".19,  ".25,  ".33,  ".59*,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky. 


1 
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sf< 


f9 


.'•-*■       .^- 


694 


ENDURANCE   OP   ROTATING  SHAFTS. 

No.  4425. 


Marks,  8^-86. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

Tn  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundi. 

250 

1,260 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

12, 000 

10,750  ' 

11,000 
11,250 
11,500 
11,750 
12,000 
12,500 
13.000 
13,600 
14,000 
14,500 
15,000 
15,440 
11,100 
0 

Pound*. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 

43, 000  J 

44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
•  61,700 

Inches. 
0. 

.0009 
.  0018 
.  0038 
.0058 
.0078 
.0088 
.0090 
.0091 
.0094 
.0137 
.0164 
.0207 
.1350 
.2115 
.2170 
.  2290 
.  2620 
.3280 
.39 
.47 

.r>9 

.78 
1.20 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tennile  strength. 
At  time  of  nipt  ore. 
=  27.7  per  c«ut. 

0. 

—.0001 

...    ... 

0 

1.66 

Elongation  of  inch  sections:  ".18,  ".20,  ".23,  ".57*,  ".27,  ".21. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".9  from  the  neck.    Appearance,  fine  silky. 


ENDURANCE  OF  ROTATING  SHAFTS. 
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1*0.  4426. 

Marks,  Sr-87. 

Diameter,  ".564. 

Sectional  area,  ".25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

• 

Pounds, 

250 

1,250 

2,500 

6,000 

7,600 

10,000 

11,250 

11,500 

11,750 

12,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

18,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,020 

11,400 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000- 
64,080 

Inches. 

0. 

.0006 
.0017 
.0037 
.0057 
.0078 
.0088 
.0089 
.0092 
.0093 
.0122 
.0145 
.0200 
.1925 
.1980 
.2080 
.2275 
.2960 
.2550 
.3020 
.36 
.41 
.49 
.69 
.76 

1.13 

1.26 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  lfirTt. 

• 

Tensile  strcnjjfTi. 
At  time  of  rupture. 
=  30.3  per  cent. 

0 

1.82 

Elongation  of  inch  sections:  ".19,  ".26,  ".35,  ".59,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent.    • 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
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EKDURANCE   OP   ROTATING   SHAFTS. 


No.  4427. 

Marks,  Sr-88. 

Diameter,  ".56±. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

la  ganged  length. 

Remarks. 

Total. 

Par  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.260 

2,500 

6,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,500 

"  10, 750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

11,400 

0 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
46,000 
47,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
64,160 

0. 

.0009 
.0020 
.0044 
.0064 
.0082 
.0008 
.0004 
.0006 
.0168 
.0236 
.1650 
.1810 
.1005 
.2015 
.2260 
.2610 
.2950 
.8630 
.41 
.60 
.61 
.80 

1.14 

1.36 

Inch. 

0. 

Initial  load. 
Elastic  UxnlL 

0. 
0. 

o. 

Tensile  strength* 
At  time  of  rapture. 
=  28  per  cent. 

0 

1.68 

Elongation  of  inch  sections:  ".19,  ".22,  ".31,  ".54  •,  ".2^*'.19. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  fine  silky. 


*■■  - 
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No.  4428. 

Marks,  Sr-89. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remark*. 

Total. 

Personal* 
inoA. 

Elongation. 

Set. 

Poundt. 

260 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,750 

11,000 

11.250 
11,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,500 
15,000 
15,500 
16,000 
16,040 
11,800 
0 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
47,000 
43,000 

44, 000 1 

45,000 
46,000 
47,000 
48,000 
60,000 
52,000 
64,000 
58,000 
60,000 
62,000 
64,000 
64,160 

Inches. 
0. 

.0009 

.0019 

.0038 

.0958 

.0079 

.0089 

.0091 

.0093 

.0151 

.0197 

.1400 

.1789 

.1870 

.1950 

.2100 

.2500 

.2950 

.3380 

.48 

.58 

.73 

1.12 

1.28 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit. 

i 

Tensile  strength. 
At  time  of  rupture. 
=29.3  per  cent. 

0 

1.76 

Elongation  of  inch  sections:  ".19,  ".47*,  ".42*,  ".23,  ".23,  ".22 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2,"6  from  the  neck.    Appearance,  fine  silky* 
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No.  4429. 
Marks,  Sr-90. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  hnd*. 

Id  paged  length. 

ToUl. 

~iar 

ElongMioD 

s*t 

feu***. 

round*. 
ISO 

1,260 
2,  WO 
6,000 
7,600 
10,000 

10,' ISO 

io.no 
v'.wo 

11.500 
12.000 

13,000 

i'v  ooo 

16,800 

11.700 
0 

1,000 
B.000 

w|ooo 

U.0O0 
41,000 
42.000 
13.000 

vi.om 

so!  ooo 

62,000 
61,000 
60,000 
68,000 
00,000 
03,000 
03,100 

r- 

Am*. 
0. 

Initial  load. 

0019 

oooo 

0081 
008S 

oi  sa 

0*30 
1800 

2010 

2*80 

aa 

42 
M 

0. 

LB 

Too  Bile  ■li-eiiRth. 

0 

-«■■«* 

Elongation  of  inch  sections:  ".19,  ".23,  ".28,  ".59",  ".25 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent 
Fractured  3". 4  from  the  neck.     Appearance,  line  silky. 
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No.  4434. 
Marks,  Ig-47. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6." 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
63,000 
64,000 
64,200 
0 

Elongation. 

Set 

Pound*. 

250 

1,250- 

2,600 

5,000 

7,500 

7,750 

8,000 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,560 

0 

Inches. 
0. 

.0008 
.  0017 
.0037 
.0057 
.0059  . 
.0001 
.  0192 
.0212 
.  0250 
.  0360 
.0050 

»    Inch. 
0. 

• 
Initial  load. 

•  • 

KlR&tio  limit. 

••"- 

Tensile  strength. 

=25.2  per  cent.                                                         ' 

►                                                                                   1 

• 

.  1200 

.1600 
.1640 
.1678 
.1705 
.1970 
.2130 

.2360 
.2580 
.2850 





.31 

.30 

.39 

.42 

.46 

.52 

.59 

.69 

.81 

1.07 

1.27 

1.61 

Elongation  of  inch  sections:  ".18,  ".23,  ".31,  ".37*,  ".22,  ".20. 
Diameter  at  fracture,  ".43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Fractured  3".5  from  the  neck..    Appearance,  fibrous,  lamellar, 


ENDURANCE  OP  ROTATING  SHAFT& 


No.  4435. 
Marfce,  I«-6L 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6". 


ApplMload*. 


•.Mi 

It'-wu 


III  B»np*t  lmiftb. 


I 


Elongation  of  inch  sections:  ".20,  ".23,  ".33,  ".46",  ", 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  fibrous. 
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No.  4436. 
Marks,  14-62. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


PpMitdt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250. 

7,500 

7,750 

8,000 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13,000 

13,050 

11,500 

0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
81,000 
82,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
52,200 


In  gaag&d  length. 


Elongation. 


Inches. 

0. 

.0009 
.0020 
.0030 
.0040 
.0050 
.0000 
.0062 
.0067 
.0120 
.0170 
.0320 
.0640 
.1270 
.1350 
.1470 
.1640 
.1820 
.1975 
.2260 
.2470 
.2790 
.3050 
.84 
.38 
.42 
.51 
.57 

L02 

1.29 


L48 


Set. 


Jneh. . 
0. 


0. 


Remarks. 


Initial  load. 


Elastio  limn. 


Tensile  strength. 
At  time  of  rupture. 
=24.7  per  cent. 


Elongation  of  inch  sections:  ".19,  ".26,  ".46*,  ".22,  ".18,  ".17. 
Diameter  at  fracture,  ".41;  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 

Fractured  2".9  from  the  neck.    Appearance,  fibrous.    Color  varies 
from  dark  to  light. 
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No.  4437. 


Marks,  I«-63. 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  Hiun 
huh. 

Blorgsllrjn 

Set. 

Kenarka. 

Fimndt. 

1.250 
J.SQ0 

8,760 

i,2W 

7,500 

8^500 
7,  SCO 

tj'.sm 
B.aso 

.  o! aso 
io!ooo 

10,800 

10,750 

u!sm 

11,500 

is! ooo 

12|  600 

ia,7M 

13,  SH 

12!  100 
0 

JWitt*. 

!».'■■: 

30! 000 

33:000 

34.000 

32.9U0 
33  00U 

3S    -i 

42!  000 

43.  WO 
«  000 

49.000 
50. -f 
61  ■«■! 
W.000 
53.000 
63  0"V 

«".-l 

DOM 

*008S 
,0u77 

.ota 

.WM 

!ot40 

.1200 
!l480 

.W!0 
.1870 

!sbo 

!u 
!n 

!t3 

r«». 

iDlUklkwd. 

.0001 

t  olroTi  g th. 

At  1:ms  of  rupture. 

0 

LSI 

Elongation  of  inch,  sections:  ".17,  ".18,  ".20,  ".22,  ".30, 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  l".l  from  the  neck.    Appearance,  fibrous. 
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No.  4438. 

Marks,  I«-64. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11, 500 

11,750 

12,000 

12,250 

12,500 

12,650 

11,150 

0 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 

31, 000 5 

32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,600 

Inches. 
0. 

.0009 
.0019 
.0030 
.0040 
.0050 
.0060 
.0080 
.0475 
.1153 
.1217 
.1395 
.1500 
.1647 
.1820 
.2140 
.24 
.27 
.29 
.33 
.36 
.41 
.45 
.51 
.57 
.65 
.75 
.95 
1.28 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

Tensile  strength. 
At  time  of  rupturV 
=  26  per  oent. 

0 

1.56 

Elongation pf  inch  sections:  ".21,  ".20,  ".20,  ".44*,  ".31,  ".20. 
Diameter  at  fracture,  ".42  j  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".7  from  the  neck.    Appearance,  fibrous. 


ENDURANCE   OF    ROTATING    SHAFTS. 
No.  4439. 


Harks,  Ij-69. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


*«-■  -»"." 


Elongation.        Set. 


32,  t*# 
33,'V. 
M.<  ': 
35.000 
34,000 


IB  ganged  length. 


Termlle  "trmrth. 
At  l. tne  of  rupture 
=  23  S percent. 


Elongation  of  inch  sections:  ".27,  ".39#,  ".21,  ".18,  ".18,  '.18. 
Diameter  at  fracture,  ".45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  1".5  from  the  neck.    Appearance,  fibrous,  lamellar. 
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Marks,  16-93. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Pounds. 

260 

1,260 

2,500 

8,750 

5,000 

6,250 

7,600 

7,760 

8,000 

8,250 

8,500 

8,760 

7,260 

7,500 

7,750 

8,000 

8,250 

6,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

0 

t  Pounds.-' 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
48,000 
47,000 
0 

Inch**. 

0. 

.0010 
.0020 
.0030 
.0041 
.0051 
.0062 
.0064 

..0066 
.0060 
.0071 
.0075 
.0880 
.0405 
.0510 
.0820 
.1610 
.2050 
.2190 
.2480 
.2675 
.8140 
.85 
.40 
.48 
.49 
.57 
.67 
.75 
.94 

1.24 

1.62 

Inch. 
0. 

Initial  load* 
Elastic  Untft. 

i 



Tensile  strength. 

=27  per  cent. 

p 

Elongation  of  inch  sections:  ".43*,  >'.26,  ".26,  ".25,  ".23,  ".19. 
Diameter  at  fracture,  ".41 ;  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  1".10  from  the  neck.    Appearance,  fibrous. 

H.  Ex.  161 45 
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No.  4442. 
Marks,  I,  94. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loadi. 

In  ganged  length. 

Total 

Per  square 

inch. 

Elongation 

Bet. 

J'oiiim«i. 
K0 

1,1)00 

tm 
•.no 

7.S00 
7,780 
8.000 
8.230 

a,  goo 

8,780 
8,000 
8,250 
8,500 
8,780 

■,500 

0,760 
10,000 
10,250 
10,800 
10,750 

its 

11,800 
11,700 

1,000 
8,000 

10.000 

2&000 

25,000 

iilooo 
s*!ooo 

83.000 
88,000 

8S!000 

37.000 

80,000 

•0,000 

11,000 
(2,000 
48.000 
4*.  000 
49,000 
48,000 
47.000 
47,040 
O 

jiuJMa. 

0. 

luck. 

, 

Ol  HO 

uuei 

i"a. 
?"* 

;;.  ^ 
h.v 
*» 

12 

•1 

08 
M 

0. 

0. 

] 

iS 

Elongation  of  inch  sections:  ".27,  .".47",  "55,  ".25,  ".22,  ".22. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  1".6  from  the  neck.    Appearance,  fibrous. 
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No.  4443. 
Marks,  lg-90. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch* 
Gauged  length,  6". 

[Second  specimen  from  this  shaft.] 


Applied  load*. 

In  ganged  lengthy 

Remarks. 

ToUL 

Per  square 
Inch. 

Elongation. 

Set. 

PowuU. 

250 

1,260 

2,600 

3,750 

5,000 

0,250 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

7,250 

7,500 

7,750 

8,000 

8,250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,610 

10,800 

0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34.000 
85,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
46,440 

Incke*. 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0002 
.0006 
.0088 
.0070 
.0090 
.0145 
.0198 
.0818 
.1085 
.1000 
.2040 
.2150 
.2400 
.2090 
.8050 
.34 
.89 
.48 
.49 
.50 
.07 
.77 

1.00 

1.27 

Inch. 
0. 

Initial  load. 

0. 

Plartta  limit, 

Teneile  strength.                                > 
=24. 7  per  cent 

• 

0 

1.48 

•  ••••a  •»•••• 

? 


;< 


•* 


Elongation  of  inch  sections:  ".21,  ".25,  ".43*,  ".20,  ".20,  ".19. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fibrous. 


4 


"I 


A 

■i 
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No.  4440. 
Marks,  Ir-92. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch* 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Personal* 
inch. 

Elongation. 

Set. 

Pound*. 
250 
1,250 
2,500 
8,760 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,600 

7,600 

7,750 

8,000 

8,250 

8,500 

8,760 

9,000 

9,260 

9,500 

9,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

11,890 

0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
32,000 
88,000 
84,000 

80, 000  5 

81, 000  ( 
82,000 
88,000 
84,000 
86,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
47,660 
0 

Inehst. 

0. 
.0009 

.0020 
.0080 
.0040 
.0060 
.0080 
.0082 
s      .0066 
.0088 
.0071 
.0110 
.0142 
.0819 
.0880 
.1275 
.1790 
.1986 
.2260 
.2890 
.2840 
.8070 
.37 
.40 
.40 
.40 
.59 
.07 
.79 
1.00 

Inch. 
0/ 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength, 
ss  28  per  cent. 

. 

• 

:::::::>:::: 

1.68 

Elongation  of  inch  sections:  ".23,  ".27,  ".47#,  ".26.  ".25,  ".20. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  JL  from  the  neck.    Appearance,  fibrous.  • 
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No.  4448. 
Marks,  Ir-100. 
Diameter,  ".564. 
Sectional  area,  J25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Par  square 
inch.  , 

Elongation. 

Set. 

Pounds. 
250 
1,260 
2.500 
8,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 

7,750 

8,000 
8,250 

8,500 

8,750 

•   9,000 

9,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,290 

12,340 

10,300 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 

31, 000  i 

32,000 
33,000 

34,000? 

a*, 000 

36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49,360 

Inches. 
0. 

.0009 
.0019 
.0029 
.0040 
.0051 
.0062 
.0063 
.0066 
.0068 
.0070 
.0071 
.0077 
.0T9U 
.0101 

Jneh. 
0. 

Initial  load. 

Elastic  limit. 

I 

•  0. 

0. 

.0140 
.0300 
.0770 
.1817 
.1860 
.1975 
.2140 
.2375 
.2600 
.3000 

Tensile  strength. 
At  time  of  rupture. 
=  28.7  per  cent. 

< 





.3240 
.38 
.40 
.47 
.52 
.60 
.68 
.81 
LOO 

1.34 

i 

1 

0 

1.72 

L 

! 

Elongation  of  inch  sections:  ".33,  ".49%  ".26,  ".33,  ".22,  ".19. 
Diameter  at  fracture,  ".38;-  area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  1".7  from  the  neck.    Appearance,  fibrous. 


ENDURANCE  OP   ROTATING  SHAFTS. 

No.  4449. 
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Marks,  Ia-101. 

Diameter,  ".564/ 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,600 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
.  34,000 
35,000 
86,000 
81,000 
32,000 
88,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
0 

Inches. 

o. 

.0009 

.0019 

.0030 

.0041 

.0052 

.0063 

.0066 

.0068 

.0070 

.0072 

.0075 

.0078 

.0153 

.0238 

.0350 

.1105 

.1860 

.1940 

.2020 

.2270 

.2430 

.2740 

.3040 

.36 

.39 

.43 

.48 

.55 

.61 

.69 

.85 

1.22 

1.72 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  28.7  per  cent. 

.0001 

.0001 

Elongation  of  inch  sections:  ".19,  ".22,  ".25,  ".27,  ".52*,  ".27. 
Diameter  at  fracture,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  1".6  from  the  neck.    Appearance,  fibrous. 
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ENDURANCE  OP  ROTATING  SHAFTS. 


No.  4450. 
Marks,  Is-102. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Peraanare 
inch. 

Elongation. 

Set. 

Pound*. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,0U0 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,630 

0 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
34,000 
35,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,520 
0 

Inches. 

0. 

.0010 
.0020 
.0030 
.0040 
.0051 
.0062 
.0064 
.0066 
.0068 
.0071 
.0072 
.0270 
.0292 
.0330 
.0890 
.0500 
.1675 
.1840 
.1971 
.2200 
.2365 
.2640 
.2860 
.33 
.37 
.40 
.44 
.49 
.60 
.68 
.78 
.97 

1.36 

1.88 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

f 

Tensile  strength. 
=  31.3  percent. 

o.    . 

■ 

m 

Elongation  of  inch  sections:  ".23,  ".30,  ".55,  ".30,  ".27,  ".23. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fibrous. 
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Marks,  Ig-108. 
Diameter,  ".564. 


No.  4451. 
Sectional  area,  J25  square  inch.    Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound: 
250 
1,260 
2,500 
8,750 
6,000 
6,250 
7,500 
7,760 
8,000 
8,250 
8,500 
8,760 
9,000 

7,500 

P&undB. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
32,000 
33,000 
84,000 
36,000 
86,000 

* 

30,000 

• 

Inch. 
0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0061 
.0063 
.0067 
.0069 
.0071 
.0074 
(      .0110 
.0122 
.0146 
.0156 
.0167 
.0173 
.0182 
.0190 
.0199 
.0205 
.0216 
.0228 
.0248 
.0267 
.0288 
.0312 
.0335 
.0360 
.0393 
.0430 
.0455 
.0482 
.0502 
.0530 
.0557 
.0578 
.0608 
.0633 
.0675 
.0708 
.0740 
.0772 
.0803 
.0837 
.0871 
.0901 
.0928 
.0947 
.0982 
.0977 
.0990 
.1002 
.1018 
.1036 
.1063 
.1096 
.1075 
.1086 
.1090 
.1092 
.1098 
.1100 
.U01 
.1101 
.1105 
.1105 
.U07 
.1197 
.1107 
.U08 
.1108 
.1U1 
.UU 

Inch. 
0. 

Initial  lead. 

Elastic  limit.    Load  felL 

.  After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  fr minutes. 
After  9  minutes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minutes. 
After  14  minutes. 
After  15  minutes. 
After  16  minutes. 
After  17  minutes. 
After  18  minutes. 
After  19  minutes. 
After  20  minutes. 
After  21  minutes. 
After  22  minutes. 
After  23  minutes. 
After  24  minutes. 
After  25  minutes. 
After  26  minutes. 
After  27  minutes. 
After  28  minutes. 
After  29  minutes. 
After  30  minutes. 
After  31  minutes. 
After  32  minutes. 
After  33  minutes. 
After  34  minutes. 
After  35  minutes. 
After  36  minutes. 
After  37  minttes. 
After  38  minutes. 
After  39  minutes. 
After  40  minutes. 
After  41  minutes. 
Aftsr  42  minutes. 
After  43  minutes. 
After  44  minutes. 
After  45  minutes. 
After  46  minutes. 
After  47  minutes. 
After  48  minutes. 
After  49  minutes. 
After  60  minutes. 
After  51  minutes. 
After  62  minutes. 
After  63  minutes. 
After  54  minutes. 
After  55  minutes. 
After  56  minutes. 
Aftsr  57  minutes. 
After  68  minutes. 
After  59  minutes. 
After  69  minutes. 
After  80  minutes. 
After  86  minutes. 

0. 

0. 

* 

*► 

. 

\ 
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ENDURANCE  OP  ROTATING   SHAPT8. 

Mo.  4451 — Continued. 


Applied  loads. 

In  gauged  length. 

Bamarlra 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

7,760 

8.000 

8,250 

8,500 

8.750 

9.000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,420 

10,800 

0 

Pounds. 
31.000 
82,080 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
49,680 

Inch. 
.1118 
.1137 
.1290 
.1520 
.1060 
.1845 
.2045 
.2250 
.2465 
.2820 
.3140 
.87 
.40 
.45 
.49 
.57 
.63 
.78 
.93 

L35 

Inch. 

Tensile  strength. 
At  time  of  rapture. 
=27. 2  per  cent. 

0 

1.63 

I 


Elongation  of  inch  sections:  ".19,  ".23,  ".47%  ".30,  ".23,  ".21. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  at  middle  of  the  stem.    Appearance,  fibrous,  lamellar. 
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No.  4452. 
Marks,  Ir-109. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total 

Perianal* 
inch. 

Elongation. 

Set. 

Pound*. 

260 

1,260 

2,600 

8,750 

5,000 

0,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

•,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11.260 

11,509 

11,750 

12,000 

12,250 

12,420 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
31,000 
32,000 
88,000 
84000 
86,000 
28,000 
29,000 
80,000 
31,000 
32,000 
38,000 
84,000 
86,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,900 
46,000 
40,000 
47,000 
47,000 
49,009 
49,080 
0 

0. 

.0010 
.0021 
.0032 
.0044 
.0054 
.0066 
.0007 
.0070 
.0072 
.0076 
.0077 
.0124 
.0129 
.0130 
.0150 
.0175 
.0240 
.0312 
.0500 
.2107 
.2240 
.2380 
.2575 
.2860 
.3125 
.30 
.39 
'    .44 
.60 
.58 
.65 
.77 
.91 

1.80 

1.77 

Inch. 
0. 

Initial  load. 

> 

Elastic  limit.    After  sustaining  load  15  minutes 
rapid  stretching  began.               v 

Tensile  strength. 
=  29.5  per  cent. 

•  •  *  fek^  »••**•• 

.0001 

Elongation  of  inch  sections:  ".21,  ".25,  ".27,  ".56*,  ".27,  "J2L 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3".25  from  the  neck.    Appearance,  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFT 
No.  4445, 


Harks,  lr-96. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  twd..               Ic 

HWf-1  knttt. 

Total. 

So*. 

Boas 

PlHuU. 

ISO 
1,150 
UN* 
L7M 

«;»o 

7,600 
l.IM 
B.000 

T.ats 

T.SM 

7,750 

(.» 

8,000 
8.7M 

>)k0 

io,  tot 

10,250 
10,500 
10,750 

111  J50 
11,430 

Potmdi.        In 
1M           0 

11,000 

i&!ooo 
>i)ooo 

12.000 

10,000 
00,000 

n,ooo 

S3,  000 

14,000 

35,000 

>t,ooo 

37,000 
34,000 
M.OOO 
•0,000 

*aooo 
m!ooo 

45,000 

15,(80            1 
0                  L 

0010 

0030 
00*0 

7«tA. 
0. 

Initial  tooA. 

000: 
00*7 

* 

Kliutlo  llult. 

MM 
06W 

005K 
1010 

2336 
2010 

KM 

M 
42 
48 

50 

a 

eo 

38 

w 

Ten  ilia  ttrenjth. 
=  27.5pefoent. 

Elongation.of  inch  Bections:  ".21,  ".28,  ".28,  ".43«,  ".25,  ".20. 
Diameter  at  fracture,  ".42 ;  area,  .1385  sqnare  iuch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".75  from  the  neck. 

Appearance,  fibrous,  lamellar.    Opened  cracks  along  surface  of  st 
on  one  side  of  the  specimen. 


ENDURANCE   OF   ROTATING   SHAFTS. 

No.  4446. 

Marks,  Ig-97. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 
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Applied  loads. 

In  ganged  length. 

"R^w^rKff, 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pound* 
250 
1,250 
2,600 
8,760 
6,000 
8,250 
7,600 
7,750 
8,000 
8,250 

f8,750 

0,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,600 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,600 

11,520 

10,060 

0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83,000 
84,000 
35,000 
36,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
88,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
46,080 

Inches. 

0. 

.0010 
.0020 
.0030 
.0041 
.0061 
.0062 
.0065 
.0068 
.0070 
.0071 
.0072 
.0078 
.0111 
.0148 
.0206 
.0258 
.0410 
.1740 
.2445 
.2860 
.2805 
.8210 
.36 
.40 
.44 
.52 
.50 
.00 
.81 

1.15 

1.30 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strcngtn. 
At  time  of  rupture. 
=  29.5  per  oent. 

0. 

0. 

* 

0 

1.77 

Elongation  of  inch  sections:  ".23,  ".27,  ".52%  ".29,  ".25,  ".21. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  are^,  44.6  per  cent. 
Fractured  3"  from  the  neck.    Appearance,  fibrous. 


ENDURANCE   OF    ROTATING   SI 


Harks,  1,-98. 

Diameter,  "Mi. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


AppUadload*.             Ib 

ganged  length. 

Total. 

P1K™""« 

Bet. 

1,350 

j,soo 

■.ON 

0,350 

7,500 
7,760 

iaso 

g,  MO 
8.750 
0.000 

0,750 

7't90 
7.  BOO 

■In 
a,  mo 

8,500 

8,750 

1,000 

-0,150 
•,«£ 

10,250 

10,500 
10,750 

li.ooo 

11,250 
11,3*0 

1,000             1 

5,  oot 

is!  000 

20.000 
25.000 
M.000 
81,000 

n.ooa 

33.000 

34,000 

15,000 
80,000 

21,000 

78,000 
10,000 

10,000 

31,000 

as.  ooo 

88,000 

is000 

so! 000 
38]  000 
80,000 
50,000 

tsiooo 
*s,ooo 

M.000 

15,000 

ts.ua         i 

0                 l 

•Xm. 

0010 
0030 
0030 
0041 
0051 
0002 

00M 

0073 
0100 

0105 
MOJ 

0778 
0435 

lt&O 
1270 

MM 

8440 
88 

a 
<» 

a 

80 

n 

20 
11 

lata. 

0. 

InflUl  ln»d. 

a. 

Tonsil*  (trcocth. 
=23.5  par  unt 

Elongation  of  inch  sections:  "AT,  ".21,  ",21, 
Diameter  at  fracture,  ".41 ;  area,  .1320  square 
Contraction  of  area,  47.2  per  cent. 
Fractured  ".70  from  the  neck.    Appearance, 
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720  CHAIN   CABLE. 

CHADT  CABLE. 

TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  , 
UNITED  STATES  LIGHT-HOUSE  INSPECTOR  THIS 
KIN8V1LLE,  N.  T. 

[Chain  ■■Bplea  connlnt  of  three  etnddod  link*,  with  uulud 


No. 
of 

Muki. 

Di»<*oro. 

Bw 

■MOf 

reuile  strength 

Bod 
Unki. 

Stod 
ded 
llnkj. 

Total. 

Per 

5107 

"W.L.K.M.CD., 

in 

a 

Eq.  in. 
7.13 

Pnunrff 

268,200 

M,  350 

Midrilr 

483J 

J.  B.  C.  &   Co., 

ill 

2.03 

'«.« 

22$,  100 

35,120     FlrMli 

4834 

111 

2.02 

111 

211.700 

83.400     First! 

4835 

....do 

a.  12 

2.08 

0.47 

253,800 

30,150 

Flr«t  ' 

4880 

do     • 

0.47 

257,000 
278,400 

220,000 

42,570 
34,080 

vZmt 

! 

■101 

rnh,i"ii' 

483!) 

.do 

...do  

2.13 
HI) 

:: 

B.47 
8.4? 

Cad. 

Fin™ 

nurfji 
Middle 

!  in 

J.  13 

2.01 

tin 

8.35 

0.47 

2531400 

ao.no 

4842 

...do.. 

Firat  1 

4880 

....do 

■-■  oo    2.00 

0.28 

243,100 

38,710 

fST 

h-,.l. 

*sw 

....do 

2  1?     2.00 

0.28 

208,110 

42.820 

"fl.2S 
8.41 
0.28 

274,800 
241,300 

233.280 

«,  710 

37,840 
37.150 

5315 

...do 

2  « 
2,11 

2.02 
2.00 

Fil.r. 
MxMli- 

S3 10 

....do 

2.15 

2.03 

«,47 

227,300 

35.130 

Folk 

2.15 

2.02 

•.41 
0.28 

2  25, 200 

35,130 
30,370 

Knil   lV 

5318 

...do 

Ml.ldL* 

S3ia 

.-.do 

Hi 

2.00 

1.28 

201,300 

32,050 

EmMi 

2.15 

2.00 

«.28 

250,800 

30,000 

fK™ 

Firal  ll 

Middle 
lie. 

5321 
5322 

...do 

2.  IS 

2.02 
2.00 

141 

0.28 

204,900 
247,100 

31,070 
30.350 

2.15 
US 

2.  no 

fl.28 
8.28 

251.000 
228,800 

40,000 
30,430 

Until 

6370 

...do 

Firote'l 

End  111 
Middle 

£ 
Middle 

53*1 

...do 

...do 

lis 

3.  no 

o.2» 
0.28 

251.  700 

40.080 
30,020 

Mil 

2.02 
2.03 

1.80 
1.88 

41,270 

41.780 

484* 

6.  55      231,  M0 

MiddiS 

then 

Fm 
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TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  ETC.— Continued. 


No. 

of 

test. 


4901 

5382 
5388 
5384 
5385 
5386 
5387 


4874 
4875 

4876 

4877 

4845 

4847 
4848 

4849 

4850 


4851 
4852 
4893 


4894 

4846 
4878 

4879 

4880 
4902 

4853 

4881 
4882 


Marks. 


J.  B.  C.  &   Co., 
Proved. 

do , 

— do 

— do 

— do . 

— do 

i    ■   •   •  UU     ••••••    ■    •  ••••< 


5388  .....do 

5389  (..-.do 


4844     J.    B.  C.    &  Co., 
Proved. 
—  .do 


4872 


4873   do 


....do 
do 

....do 

— do 


J.  B.   C.  &  Co., 

Proved. 
—  .do 


.do 
.do 
.do 


do 

do 

.  ...do 


. ...do  . 


J.  B.  C.   Sl  Co., 

Proved. 
. . .  .do 


do 


.do 
.do 


J.  B.   0.    &  Co., 

Proved. 
do 


Diameters. 


End 
links. 


Inch. 

1.88 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 

1.90 

1.87 


1.84     1.76 


Stud- 
ded 

links. 


Inch. 
1.88 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

1.88 
1.88 

1.78 

1.78 


1.87 
1.85 

1.87 

1.86 

1.78 

1.78 

1.78, 

1.62J 

1.78 
1.78 


1.78 
1.78 
1.78 


1.60 

1.62 
1.60 

1.61 


1.60 
1.50 

$1.22$ 

{l.  17> 

1.23 

1.22 


1.78 
1.78 

1.75 

1.76 

1.61 

1.62 
1.62 

1.62 

1.62 


1.62 
1762 
1.60 


1.60 

1.47 
1.45 

1.46 


1.48 
1.50 


1.12 

1.12 
1.12 


Sec- 
tional 
area  of 
chain. 


Sq.  In. 
5.55 

5.55 
5.55 
5.55 
.  5.55 
5.55 
5.55 

5.55 
5.55 

4.98 


Tensile  strength. 


Total. 


Poundt. 
232,900 

214,800 
219,980 
207,870 
167,900 
219, 680 
206,500 

139,300 
214,070 

203,500 


Per 

square 
inch. 


Pound*. 
41,960 

38,700 
39,640 
37,450 
30,250 
39,580 
37,210 

2.S100 
38,570 

40.860 


'<£ 


Fractures. 


End  link  at  the  weld.    Studded 

links  not  fractured. 
End  link.    Followed  the  scarf. 

. ..  .do 

...do 


do 


4.98  214,700  43,110 


4.86  l  178,900 


4.98  186,100 
4. 98  213, 250 


4.81 

4.86 

4.07 

4.12 
4.12 

4.12 

4.12 


4.12 
4.12 
4.02 


4.02 

3.39 
3.30 

3.34 


3.44 
3.53 


1.97 

1.97 
1.97 


196,280 

207,390 

166,800 

158,950 
162,500 

153,100 

170,200 


175,600 
172,500 
176,950 


173,500 

153,700 
120,800 

141, 100 


144, 480 
151,600 


82, 480 

82,650 
85,890 


36,810 

37,370 
42,820 

40,810 

42,670 

40,980 

38,580 
39,440 

37,160 

41,310 


42,620 
41, 870 
44,020 


43,160 

45,340 
36,610 

42,250 


42,000 
42,950 


41,870 

41,950 
43,600 


Middle  link  at  welded  end.  fibrous. 
Middle  link.    Followed  the  scarf  in 

part  and  in  part  fibrous. 
End  link.    Followed  the  scarf. 
...do' 


Middle  link  on  the  side  opposite  the 

weld.    Fibrous. 
First  studded  link,  pulled   out  a 

piece  about  3"  across  at  welded 

end.  One  end  of  piece,  granular; 

the  other,  fibrous. 
First  studded  link  at  end  of  weld. 

Fibrous,  95  per  cent;  granular,  5 

percent. 
End  link.    Followed  the  scarf. 
First  studded  link,  end  opposite  tbe 

weld.    Fibrous. 
Middle  link  at  the  weld.    Followed 

the  scarf. 
End  link  at  weld. 

First  link    at    the  end  of    scarf. 

Fibrous. 
First  Jink  at  the  weld.    Fibrous. 

The  smaller  end  link.  Chain  not 
fractured. 

Middle  link  at  end  of  scarf.  Fi- 
brous. 

Middle  link  at  end  of  weld.  Fi- 
brous. Also  opened  weld  at 
other  end  of  scarf. 

First  link  at  end  of  scarf.  Fibrous. 

— do 

Middle  link  in  thevioinity  of  weld. 
Fibrous,   50  per  cent;  granular, 

First  studded  link  at  weld.  Fi- 
brous. 

First  link  near  the  end  of  scarf. 
Fibrous. 

Middle  link  at  weld .  Followed  scarf 
in  part,  part  fibrous,  10  per  cent 
granular. 

First  studded  link  at  weld.  Fol- 
lowed scarf. 

Middle  link  at  weld.    Fibrous. 
End  link  at  weld.    Studded  links  not 
fractured. 

First  link.    Followed  scarf. 

End  link  at  weld.    Fibrous. 
First  studded  link   at  weld.    Fi- 
brous. 


H.  Ex.  161- 
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CHAJK   CABLE. 


TKSTH  OP  SWIVELS  AXD  SHACK 


Ho.  of 

t«i. 

DewrlpUoD. 

.tre 
foi 

aile 
gth 

' 

od>. 

Eve  of  mala  part.    Gi 

1W.M0 

XI*.  *M 

MB.  SOD 
■&  830 

( 

JB65 

Shackle  for  3    chain 

hada|"  pin  throng 
Sheand  the  tougne. 
Tonne  of  nhackle. 

MM 

W02 

UN 

*MS3 

ilJi'J 

4H61 

"    4M0 

Hwttal  for  11"  chain 

'  ntukkle  foe  U"  chalo  '.'. .      . 

Iwl.rlfnr  11-   chain 

Shackle  for  If  chalo 

BvWd  for  II -  ehato 

3h*.hl*«v  If  chain 

S'n.lfor  11    chalo 

Shackle  for  ll"  ebalu    

S»l>.l  In:  U    chain 

Sharkle  for  II"  chain 

IB-/  »0 
778  WU 

2*;  aw 

2L-J.U50 
1W  WO 

Eye  of  male  part.    Qi 
Pulled  off  head  of  mal 

Sheared  the  tongue. 

Acroaa  eye  through  ] 

place.     Fibroua. 
E ,iv  of  male  part.    Gt 
Sheared  the  Tongue. 
Etc  of  male  pari  at  tl 
Sheared  the  tongue. 
Bye  of  male  part  at  th 
Acroae  eye  through 
place.    Fibroua. 

SAMPLE   OF    IRON   U8ED   IH    CHJ 


Rolled  bar  tnrned  down  at  middle, 
Diameter,  1".492. 
Sectional  area,  1.75  square  inches. 

Elastic  limit  38,2(10  pounds  =  21,830  pounds  per  square  inch. 
Tensile  strength  85,170  pounds  -48,(i70  pounds  i>cr  square  inch. 
Elongation  in  8  inches,  2".33  =  29.1  percent. 

Elongation  of  inch  sections :  ".18,  ".30,  ".58»,  ".35,  ".27,  "M,  ".23,  ".16. 
Diameter  at  fracture,  1".18;   area,  1.09  square  inches;   contraction 
of  area,  37.7  per  cent. 

A  ppt'arance  of  fracture,  fibrous. 
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TRANSVERSE,  SHEARING  AND  COMPRESSION  TESTS. 
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NATURAL  STONES. 


TEAHSVEHSE  TESTS  DETAILS. 

No.  5023. 

Hoosibb  Buff  Oolitic  Limestone  fbom  Bedford,  Ind. 


Applied  loada. 

K9«ui 

SncMmitt- 

:v«..  :Uuo 

_-. 

ToM 

a£?&£ 

J*e*n<u 
300 
1.000 
l.ZOu 
l,»o 

5,  ten 
2.4U0 
2.800 
3,000 

3>» 

a,«uu 

3,800 

t.ow 

1,200 
1,100 
1,000 

i.auo 

£  800 

6,  too 

«!ooo 
fl,4<M 

8,80.1 
8,800 

raiHuU. 

ioou 

'  0O19 
.0039 
.0037 
.0038 

.0030 

'.<•■"'■ 
!ooai 

.003S 
.0040 

]00*S 

.00*5 

<Qi» 

.oow 
.oom 

.000! 
!00M 

.'ooto 

.ooea 

l:tl. 

.0003 

.0003 

■  ■On- 
.OOM 

■  '-- 
•»><■ 

!oodi 

.000! 

.ovoi 

.0002 

.ooot 

VI'.' 

.0001 
.0003 

.oooi 

.0001 

.oooi 

.0003 
.0003 

OOOI 

Initial  low!. 
Ultimate  strength. 

.0003 

.«OU7 

.oooo 

.0001 

.0001 

.0007 

1.001 

' 

NATURAL  STONES. 


727 


No.  6026. 


Lee  Mabble. 


I 


Applied  loads. 

Deflections. 

Inch. 

•  •• 
.0011 

.0025 

.0035 

.0047 

.0058 

.0069 

.0083 

• 

Successive 
deflections. 

Deflection 
srtn. 

Remarks. 

Total. 

Maxim  nm 
fiber  stress. 

Pound*. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,980 

Pound*. 

Inch. 

0. 

.0011 
.0014 
.0010 
.0012 
.0011 
.0011 
.0014 

Inch. 

0. 
.0001 
.0003 
.0005 
.0008 
.0010 
.0011 
.0015 

Initial  load. 

» 

Ultimate  strength. 

1,586 

s 


IRAL  STONES. 
No.  5027. 
Red  Sandstone. 


a 

Deflccdan 

110 

no 

JmA. 

ioooi 

iODOS 

iDitUl  load 

«* 

.0007 

■on 

.0001 

M» 

.0012 

«B 

.0U15 

KI8 

.0017 

NATURAL  STONES. 

No.  5028. 

Portland  (Conn.)  Red  Sandstone. 


Applied  loads. 

Den 

«Uon 

_^ 

Total. 

fiber  itmn. 

Deflectluns 

deflection* 

Pomdt 
200 
.. <••■<• 

(.'Oto 
J  1IW 

Pound*. 

;nr*' 

h«*. 

J 

Initial  load. 
Ultimate  ttrangUi. 

0031 

■J1V. 

«i?T 
3U«S 

out 

MSI 

■J.  HI 

J..-.I. 
00S) 

1.  10 

W3v 

1.57. 

No.  6029. 
Ohio  Sandstone. 


"F 


^T 


Applied  loads- 

Dcfleotionn 

deflections 

Deflection 

Remarks. 

T^l. 

fiber (trass 

Pound: 
200 

1,000 

3,000 
8. 000 

Ptwl.. 

Inek. 

a. 

.0050 

ioise 

Inch. 
!oo86 

link. 

!ooes 

Initial  load. 
Ultimate  strength . 

771 

mv. 


NATURAL   STONES. 

No.  5030. 

Monbon  (Me.)  Slate. 


Appli 
Total. 

Povndt 

l.ooo 

2,000 

«!dM 
6,0011 

s,oou 
9,000 

U,  000 
12,000 

u!  uoo 

15,000 
18,  000 

n.oou 

is!  00" 
20,00* 

22'oou 
23,000 

25]  000 

20,00" 

2S)OOU 
20,000 

32,  aw 

n:.:  ov 

36.  UOO 

n.  wm 

i»ruGo 
40^00U 

d  loadi. 

Deflections.  JjJ 

■MH 

■..li 

.*.!. 
Oil... 

0...1 
OlWJ 

W.< 

nan 
0003 

0.-FJ 

HT. 

Deflection 
feu* 

— 

0V13 

0H2& 
0020 

■  I- 

00M 

.1  -' 
..->■ 

UVOA 
OuM 

oue: 

OUM 

01  os 
one 

0117 
U122 

0120 

•002 

0U03 

■-, 

000! 

.0001 

OHM 

-000* 

.ooot 

.ooot 

.0001 

-00u« 

7.0T1 

Sustained  maximum  load  one-half  minute,  the 


f 


NATURAL  STONES. 
No.  5031. 

North  River  Bluestone. 


731 


I 


Applied  loada. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

Pounds. 

Inch. 

0. 

.0017 
.0030 
.0041 
.0049 
.0056 
.0062 
.0069 
.0073 
.0078 
.0082 
.0088 
.0092 
.0097 
.0101 
.0105 
.0110 
.0115 
.0118 
.0123 
.0128 
.0133 
.0137 
.0140 
.0145 
.0148 
.0153 
.0158 
.0162 

Inch. 

a 

.0017 
.0013 
.0011 
.0008 
.0007 
.0006 
.0007 
.0004 
.0005 
.0004 
.0006 
.0004 
.0005 
.0004 
.0004 
.0005 
.0005 
.0003 
.0005 
.0005 
.0005 
.0004 
.0003 
.0005 
.0003 
.0005 
.0005 

Inch, 
0. 

.0005 
.0006 

Initial  load. 

End  bearings  are  convex. 

Ultimate  strength. 

.0010 

.0013 

.0014 

.0016 

.0017 

.0020 

.0020 

5,618 

T^ 


NATURAL   STONES. 

No.  5032. 

WOSOESTBB  (iEJjnTK. 


F^7 


loadi. 

IfeflectluuB 
0018 

«m 

•■■'■ 

•  ■■  V 

In*. 
0. 

!ooi» 

Oil* 
■  "Ml 

!ooo» 

.000* 

DaflectioD 
T*cJt 



.•010 

.0010 

.00  It 

.0018 

Ultimata  atn 

NATURAL.   STONES. 


No.  6033. 

Quincy  Granite 


733 


i 


Applied  loads. 

Deflections. 

Inch. 

0. 

.0029 
.0052 
.0069 
.0083 
.0092 
.0102 
.0116 
.0123 
.0135 
.0144 

Successive 
deflections. 

Inch. 

0. 

.0029 
.0023 
.0017 
.00*4 
.0009 
.0010 
.0013 
.0008 
.0012 
.0009 

Deflection 
sets. 

Remarks. 

Total. 

Maximum 
floor  stress. 

rounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,810 

rounds. 

Inch. 

0. 
.0011 
.0017 
.0020 
.0026 

Initial  load. 
Ultimate  strength. 

.0027 

.0033 

.0037 

.  2,131 

NATURAL  STONES. 
No.  5032. 

Worcester  Granite. 


•*&- 


w 


^r 


Applied  lojul*. 

DaflecUaaa 

Uvk 

.0037 
.0004 

txm 
■■•*•: 

'.em 

SnocvuaWe 
dedectluna 

Inflection 

Total. 

Maximum 
fiber  ItreH 

Bwi 

WO 
S.uWi 

1  OKI 

iooo 
lo!«Ou 
1]   WO 

IWK. 

ioois 
ioois 

■■■'■« 

O0OI 
.0003 

1  nil  ml  load. 
Ultimate  atrengta. 

.ooio 

.0010 

.OBIS 

.0018 

3.3>3 

NATURAL   STONES. 
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No.  5033. 

Quincy  Granite 


i 


Applied  loads. 

Deflections. 

Inch. 

0. 

.0029 
.0062 
.0069 
.0083 
.0092 
.0102 
.0115 
.0123 
.0135 
.0144 

Successive 
deflections. 

Deflection 
sets. 

Keraarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,810 

Pounds. 

Inch. 

0. 

.0029 
.0023 
.0017 
.0014 
.0009 
.0010 
.0013 
.0008 
.0012 
.0009 

Inch. 

0. 
.0011 
.0017 
.0020 
.0026 

Initial  load. 
Ultimate  strength. 

.0027 

.0033 

.0037 

.  2,131 

1 
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I 

§ 
3 

ft? 

8 

o 

ft 


3 
a 

© 


a 
«> 

■k 
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a 
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as 


s* 
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No.  5022. 

Quincy  Granite. 


COMPRESSION  TEST. 


Sectional  area,  24  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  gauge 

d  length. 
Set. 

Remarks. 

Total. 

Per  square 
iocn. 

Compres- 
sion. 

Pound*. 

2,400 

24,000 

48,000 

72,000 

96,000 

120,000 

144.000 

168,000 

172,000 

24,000 

48,000 

72,000 

96,000 

120,000 

96,000 

72,000 

48,000 

24,000 

48,000 

484,200 

Pounds. 
100 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
7.170 

Inch. 

0. 
.0037 
.0069 
.9097 
.0117 
.0148 
.0173 
.0197 

Inch. 

0. 

.0004 
.0006 
.0007 
.0008 
.0010 
.0011 
.0012 
.0012 

Initial  load. 
Cracked. 

Ultimate  strength. 

1,000 

(Xttl 

2.000              .0081 
3,900              .0107 
4,000              .0130 
5,000    .          .0154 
4,000              .0133 
3. 000              .  0112 
2,000               OORfl 

1,000 

2,000 

20,175 

.0059 
.0080 

.0014 

736 


NATURAL   STONES. 


GO 

o 
=o 

ft* 

8 

© 

=0 

CO 

a* 

o 


P    <©    m 


b>    ©    2" 


4> 


I* 

I 


m 


sal 

►as 
ill 

■"ftj 
S8 


•2* 


5" 

§ 

Ji2 

J-" 

^s4 


t-'e^rt co of ©oo o» »rf w   of©" 


Ir-'«fcSJ 


S§S§S§8S  88 


*- Q  a  boo 


.5  es 


188888; 


So© 
9S 

>r*     O© 


feeaq^Znoeoo   est* 
S  >^  ^  <3  ■*  3<  etf  35  «-*  ©  ©    «->** 


OB 

a 
o 

09 
C 

a 


•8 


o  * 


^3 


.gf-i^o-^iHooaDtnt-iH   oo 

lo^gSSfeSSSS  88< 

V ■     ■    J        •     ' 

SHO«cnQOA(BNH    oo 

<CCQKOOOIOOO    oo 

•£  t£>  CO  Ift  O  CC  (D  lA  ©  ©'  ©     ©  ©' 

<eooSoooooo  oo 
§  e*  w ci r-5 -* ei pi oi ei ci   ci«-i 


e 
o 


o 

.a 


flDAOi 

©o©< 


i««*i©< 


i  tot 


;8  88 


i 

i 


NATURAL    8TONES. 


I    1 

It 


t Jill  i 

.111*11  g 

infill  &1 

Awmu 
|i|iH|ti 

11131  SIS  NISSS  Si 


IISIS  III  SUM  13 
jlill  MS  ISilS  II 


£353$  S'3'3  33353*  33 
|sS3S  SSS  8S2S3  Si 


11  5  1  1,  If  s| 

ill  <A  Mill Is 

1  i  I  Jill!  ii 

•S  =     ii  MP.     £s«i5Ce     ™S 


SSg    S?SSS    SS 


738  NATURAL   STONES. 

TBANBMIS8I0N  OF  HEAT. 

Diagrams  Nos.  1  and  2  show  the  results  obtained  with  a  number  of 
specimens  of  stones,  in  which  observations  were  made  on  the  rise  or 
fall  in  temperatilre,  as  indicated  by  thermometers  inserted  in  pockets 
in  the  stones  under  conditions  as  described. 

The  stones  experimented  with  were  4"  by  6"  by  12"  in  dimensions, 
except  sandstone  block  A,  which  was  10".5  by  14".75  by  16". 

Pockets  three-eighths  inch  diameter,  4"  deep,  were  drilled  in  the  mid- 
dle of  the  ends  of  the  stones. 

In  block  A  pocket  No.  5  was  at  the  middle  of  the  stone  and  was  6" 
deep;  the  center  of  pocket  No.  4  was  4"  from  one  face,  and  drilled  6" 
deep;  pocket  No.  1  was  1"  from  a  side  of  the  stone,  and  this  was. 4" 
deep. 

The  stones  referred  to  on  diagram  No.  1  were  placed  out  of  doors 
winter  nights;  they  were  brought  into  the  testing  room  in  the  morn- 
ing, placed  on  a  wooden  table,  and  observations  began  at  8  o'clock. 

The  temperature  of  the  testing  room  the  morning  on  which  block  A 
was  brought  in  was  65°  F.  At  the  end  of  1  hour  31  minutes  the  tem- 
perature of  the  room  was  68°  F. ;  at  2  hours  46  minutes,  69°  F.,  and  at 
3  hours  20  minutes  the  temperature  was  70°  F.,  where  it  remained  dur- 
ing the  balance  of  the  test. 

The  initial  temperature  of  the  pockets  in  block  A  varied  as  the  dia- 
gram shows,  which  is  explained  by  the  fact  that  the  temperature  of 
the  stone  was  rising  at  the  time  observations  began,  the  temperature 
of  the  morning  air  having  moderated  over  the  minimum  temperature 
of  the  night  before. 

The  other  three  stones  during  the  time  observations  were  made  were 
exposed  to  a  temperature  of  70°  to  70£°  F.  _  ' 

The  stones  referred  to  on  diagram  No.  2  were  4"  by  6"  by  12"  in  di- 
mensions, and  had  pockets  three-eighths  inch  diameter  by  4"  deep 
drilled  in  one  end  of  each. 

Observations  began  when  the  stones  were  immersed  to  a  .depth  of 
6"  in  an  ice  water  bath  at  the  temperature  of  34°  F. 

The  upper  half  of  the  stones,  containing  the  pockets,  were  exposed 
to  the  temperature  of  the  testing  room.  The  temperature  of  the  room 
for  the  several  stones  was  as  follows:  for  the  Worcester  granite,  74° 
F.;  for  the  North  Eiver  Milestone  and  the  Portland  (Conn.)  red  sand- 
stone, 70°  F.;  for  the  Vermont  marble  the  temperature  of  the  room 
began  at  65°  and  gradually  rose  in  three-quarters  of  an  hour  to  75°  F., 
where  it  remained  for  the  balance  of  the  test. 

The  sandstone  showed  a  wet  surface  2  inches  above  the  water  line. 
Subsequent  observations  were  made  on  the  bluestone,  showing  the  rise 
of  temperature  after  removal  from  the  ice- water  bath* 
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BBICK  PEBB& 

Compression  tests  of  piers  laid  in  cement  mortar,  composed  of  1  part 
cement,  2  parts  sand. 

These  piers  were  built  September,  1886,  and  were  a  part  of  the  series 
of  tests  reported  in  1886. 

Age  of  piers  when  tested  6  years,  6  months. 

Tests  of  individual  bricks  of  which  these  piers  were  built,  reported  in 
1885. 

These  piers  were  adjusted  in  the  testing  machine  without  the  aid  of 
end  plates  and  side  rods,  hence  no  initial  compression  preceded  the 
tests. 

No.  5200. 

12-Inch  Brick  Piee. 

Built  of  11  courses  of  common  bricks. 

Total  weight,  260  pounds. 

Weight  per  cubic  foot  123.7  pounds. 

Total  height,  28".20. 

Sectional  area,  ll".30xll".40 =128.8  square  inches. 

Average  thickness  of  joints,  £". 

Gauged  length  20". 


Applied  loads. 

In  gauged  length. 

• 

Remarks.                            . 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

6,440 

12,880 

19, 320 

25,760 

32,200 

38,640 

45,080 

51,520 

57,960 

64,400 

70,840 

77.280 

83,720 

90,160 

96,600 

103,040 

109,480 

115,920 

122,360 

128,800 

135,240 

141,680 

148,120 

154,560 

161,000 

167,440 

173,880 

180,320 

186,760 

193,200 

199,640 

206,080 

212,520 

218,960 

225,400 

231,840 

269,300 

Poundt. 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
960 
1,000 
1,050 
1,100 

1,150 
1,200 

1,250 
1,300 
1,350 
1,400 

1,450 
1,500 
1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
2,090 

Jneh. 

0. 

.0007 
.0012 
.0019 
.0024 
.0029 
.0037 
.0047 
.0057 
.0067 
.0078 
.0090 
.0106 
.0121 
.0137 
.0145 
.0181 
.0197 
.0217 
.0287 
.0269 
.0292 
.0319 
.0350 
.0376 
.0399 
.0457 
.0475 
.0500 
.0551 
.0588 
.0650 
.0737 
.0817 
.0890 
.0955 

Inch. 
0. 

Initial  load. 

w 

9 

Crack  in  third  course. 
Cracks  generally  present. 

Ultimate  strength. 

.0017 

w> 

.0053 

.0W7 

.0202 
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BRICK  PIERS. 

No.  5201. 
12-inch  Brick  Pier. 


Built  of  14  courses  of  common  bricks. 

Total  weight,  333  pounds. 

Weight  per  cubic  foot,  124.7  pounds. 

Total  height,  35".5. 

Sectional  area,  ll//.4xll//.4=130  square  inches. 

Average  thickness  of  joints,  £"• 

Gauged  length,  20". 


I 


Applied  loads. 

In  ganged  length. 

Itemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

8et. 

Pounds. 

6,500 

13,000 

19,600 

26,000 

32,500 

39,000 

45,500 

52,000 

58,500 

65,000 

71,500 

78,000 

84,500 

91,000 

97,590 

104,000 

110,600 

117,000 

123,500 

130,000 

136,500 

143,000 

149,500 

156,000 

162,500 

169,000 

175,500 

183,000 

188,500 

195,000 

201,600 

208,000 

214,500 

221,000 

227,500 

234,000 

238,000 

Pounds. 

50 

100 

ISO 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

760 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,830 

Inch. 
0. 

.0006 
.0010 
.0015 
.0020 
.0025 
.0032 
.0039 
.0046 
.0064 
.0063 
.0072 
.0081 
.0091 
.0103 
.0117 
.0132 
.0145 
.0160 
.0180 
.0202 
.0215 
.0234 
.0251 
.0275 
.0312 
.0348 
.0368 
.0410 
.0445 
.0475 
.0525 
.0573 
.0640 
-.0065 
.0690 

Inch. 
0. 

Initial  load*. 

• 

■ 

Snapping  sounds. 
Cracks  in  3  courses. 

Ultimate  strength. 

.0008 

.0025 

.0053 

.0130 

i 


.     :. 


No.  5202. 

12-Inch  Brick  Pier  (hollow.) 

Built  of  14  courses  of  common  bricks. 
Total  weight,  229  pounds. 
Weight  per  cubic  foot,  128.5  pounds.  " 
Total  height,  28//.55. 

Square  foohes. 

Dimensions,  outside,  ll."40  x  H".40 =130. 0 

Dimensions,  core,  4".70x4".70 =  22. 1 

Sectional  area 107. 9 

Average  thickness  of  joints,  £". 

This  pier  was  soaked  with  water  a  period  of  16  hours,  during  which, 
time  it  absorbed  23  pounds  of  water.    The  test  then  followed. 
First  crack  appeared  at  101,000  pounds  load. 
Ultimate  strength  206,200  pounds  =  1,911  pounds  per  square  inch. 
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No.  5203. 

12-Inoh  Brick  Pier  (hollow), 


Built  of  20  courses  of  common  bricks. 
Total  weight,  422  pounds. 
Weight  per  cubic  foot,  133.6  pounds. 
Total  height,  51".20. 


Dimensions,  outside,  ll".4xll".50 
Dimensions,  core,  5."0x4".90 


8qnare  inches. 

. . .  =131. 1 
...=  24.5 


Average  thickness  of  joints,  -&"• 
Gauged  length,  30". 


106.6 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

6,880 

10,660 

15,000 

21,820 

26,660 

81,060 

87,810 

42,640 

47,070 

68,800 

68,630 

63.060 

00,280 

74,620 

70,060 

86,280 

00,610 

05,040 

101,270 

106,600 

111,080 

117,260 

122,500 

127,020 

133,250 

188,580 

143,010 

140,  M0 

154.570 

150,000 

165,230 

170,660 

175,800 

181,220 

186,550 

101.880 

107, 210 

202,540 

207,870 

213,200 

228,100 

Pounds. 

60 

100 

150 

200 

250 

800 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1.000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,000 

1,050 

2,000 

2,140 

Inch. 

0. 

.0007 
.0016 
.0026 
.0035 
.0047 
.0058 
.0070 
.0085 
.0100 
.0120 
.0137 
.0157 
.0180 
.0200 
.0228 
.0260 
.0283 
.0312 
.0343 
.0385 
.0412 
.0448 
.0474 
.0517 
.0556 
.0614 
.0643 
.0685 
.0720 
.0765 
.0805 
.0860 
.0015 
.0051 
.1000 
.1057 
.1117 
.1170 
.1250 

Inch. 
0. 

Initial  load. 

■ 

Cracks  in  third  eonrsa. 
Ultimate  strength. 

.0014 

* 

.0060 

.0116 

*••*••    %m  •  •  •  • 

.0237 

. 

■ 
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BRICK   PIERS. 


No.  5204. 

16-inch  Brick  Pier  (hollow). 


Built  of  19  courses  of  face  bricks. 
Total  weight,  617  pounds. 
Weight  per  cubic  foot,  138.7  pounds. 
Total  height,  45".25. 


Dimensions,  outside,  15".4  x  15".4 
Dimensions,  core,  8.2  x  8.2 


Square  Inches. 

..   =237.1 
..   =67.2 


169.9 


Average  thickness  of  joints,  ■&". 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Bemarkfl. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 

8,405 

16,000 

25,485 

83,980 

42,475 

50,070 

60,405 

67,060 

76,445 

84,060 

03,446 

101,940 

110, 435 

118, 930 

127, 425 

135,920 

144,415 

152, 910 

161,405 

160,900 

178,395 

186,890 

195, 885 

203,880 

212, 375 

220,870 

229,365 

237,860 

246,355 

254,850 

263,345 

271,840 

280,335 

288,830 

207,325 

305,820 

314, 315 

320,100 

Pounds. 

50 

100 

150 

200 

250 

300 

360 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,660 

1,700 

1,750 

1,800 

1,850 

1,884 

Inch. 

0. 

.0008 
.0018 
.0029 
.0040 
.0051 
.0063 
.0076 
.0091 
.0106 
.0124 
.0139 
.0159 
.0179 
.0200 
.0223 
.0248 
.0275 
.0305 
.0328 
.0366 
.0394 
.0423 
.0445 
.0483 
.0521 
.0583 
.0618 
.0658 
.0695 
.0738 
.0789 
.0839 
.0891 
.0948 
.1040 
.1158 

Inch. 

0. 

Initial  load. 

• 

Cracks  in  4  courses. 
Ultimate  strength. 

.0014 

.0049 

.0090 

I 

[ 

i 

i 

t 


i 
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ADHESION   OF   NAILS   IN   WOOD. 
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CORDAGE. 


HEMP  AND  MANILA  ROPE 


FKOM 


THE  PLYMOUTH  CORDAGE  COMPANY, 


ALSO 


HEMP,  MANILA,  AND  WIRE  ROPE 


FROM  THE 


BOSTON  NAVY-YARD. 
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TABBED  HEMP  SOPS. 

Specimens  from  coil  No.  1,  having  the  following  dimensions  and 
description : 

Three-stranded  rope,  seven  yarns  per  strand. 

Lay,  one  turn  in  1".3. 

Circumference,  1".8. 

Weight  per  fathom,  10.4  ounces. 

Strands,  when  unlayed,  are  28.1  per  cent  longer  than  the  rope,  and 
the  yarns  39.9  per  cent  longer  than  the  rope. 


No.  4696. 


TTBST  SPECIMEN  FROM  COIL  NO.  1. 


Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
*  Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

• 

Elongation. 

Sucoeaaive 
elongation. 

Set. 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,500 

100  . 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,500 

1,600 

1,800 

2,000 

2,200 

Inches. 
1.66 
2.70 
4.15 
5.15 
6.00 
6.72 
7.10 
7.65 
8.20 

5.80 
6.10 
6.58 
7.07 
7.37 
7.70 
8.10 
8.30 
8.47 
8.70 
8.90 
9.33 
9.70 

Inches. 

1.65 

1.05 

1.45 

1.00 

.85 

.72 

.38 

.55 

.55 

—  40 
+.30 
.48 
.49 
.30 
.33 
.40 
.20 
.17 
.23 
.20 
.48 
.37 

Inches. 

Interval  of  rest. 

■ 

Tensile  strength. 

6.20 

Parted  2  strands  18"  from  the  cleat. 
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No.  4697. 

SECOND  SPECIMEN  FROM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  maimer  as  first  specimen. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

ElongatioD. 

Inches. 
1.10 
2.15 
3.00 
5.28 
6.37 
7.20 
7.85 
8.45 
8.85 

Successive 
elongation. 

Set. 

Pounds. 

100 

200 

400 

600 

800 

1.000 

1,200 

1,400 

1,500 

Inches. 

1.10 

1.05 

1.75 

1.33 

1.14 

.83 

.65 

.60 

.45 

Inches. 

• 
After  resting  15  hours. 

After  5  minutes. 

After  10  minute*. 

After  15  minute* .   Began  to  wet  rope  with  warm 

water,  110^  F. 
After  20  minutes,  or  5  minutes  after  wetting 

began. 
After  25  minutes,  or  10  minutes  after  wetting 

began. 
After  30  minutes,  or  15  minutes  after  wetting 

began. 

Tensile  strength. 

• • »••••••••* 

6.10 
5.70 

100 

200 

400 

600 

800 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

0 
1,000 
1,200 
1,400 
1,600 
1.800 
1,040 

5.70 
6.00 
6.58 
7.07 
7.55 
7.08 
8.28 
8.35 
8.38 

8.58 

8.70 

8.86 

0. 

.30 
.58 
.49 
.48 
.43 
.25 
.12 
.03 

.20 

.12 

.16 

7.00 

» 

8.86 
9.12 
9.40 
9.82 
10.25 
10v50 

.26 
.28 
.42 
.43 
.25 

Parted  2  strands  at  middle  of  the  length. 
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THIRD  SPECIMEN  PROM  HEMP  COIL  NO.  L 

Secured  to  cleats  in  same  manner  as  first  specimen. 

Gauged  length  of  6  feet  laid  off,  then  rope  wet  with  warm  water,  ap- 
plied with  sponges.  At  the  expiration  of  10  minutes  the  gauged  length 
measured  6".10. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Set. 

Pound*. 
0 

100 
200 
400 
600 
800 
1,000 
1,000 
800 
800 
600 
600 
400 
400 
200 
200 
0 
0 

200 

200 

400 

400 

600 

■600 

800 

800 

1,000 

1,000 

1,000 

600 

1,000 

0 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,230 

Inches. 
.10 
1.48 
2.57 
4.53 
5.90 
7.00 
7.83 
8.50 
8.43 
8.40 
8.28 
8.20 
8.06 
8.00 
7.77 
7.54 

Inehss. 

Inches. 

Wetting  discontinued. 

1.38 
1.09 
1.96 
1.37 
1.10 
.83 
.67 

—  .07 

—  .03 

—  .12 

—  .08 

—  .14 

—  .06 

—  .23 

—  .23 

m 

After  5  minutes. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

C.07 
6.70 

7.04 
7.07 
7.40 
7.52 
7.78 
7.91 
8.12 
8.36 
8.62 
8.77 

—  .50 
+  .03 
.33 
.12 
.26 
.13 
.21 
.24 
.26 
.15 

Do. 

■m 

Do. 

:::::::::::: 

Do. 

Do. 
Load  left  on  rope. 
Load  at  end  of  1ft  hours. 

8.63 
8.94 

—  .14 
+  .31 

7.00 

&94 
9.30 
9.68 
10.05 
10.52 
10.90 
11.17 

0. 

.36 
.38 
.37 
.47 
.38 
.27 



Tensile  strength. 

Square  break  at  cleat. 
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No.  4699. 

FOURTH  SPECIMEN  FROM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  manner  as  the  first  specimen. 

Gauged  length  of  6  feet  laid  off,  and  rope  then  soaked  in  cold  water 
(50°  F.)  2  hours,  at  expiration  of  which  time  the  gauged  length  of  6 
feet  had  increased  ".57.  , 


Applied 
loads. 

In  ganged  length. 

Elongation. 

Successive 
elongation. 

Set. 

Remarks. 

Pounds. 
0 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1,400 

1,500 

1,500 

1,600 

1,800 

2,200 

2,900 

* 

Inches. 

.57 
2.62 
3.76 
5.15 
6.10 
6.98 
7.60 
7.88 
8.37 
8.70 
9.02 
9.30 
9.54 
9.85 
10.25 
10.58 

Inches. 

Inches. 

2.05 

l.U 

1.39 

.95 

.62 
.28 
.49 
.33 
.32 
.28 
.24 
.31 
.40 
.33 

5.20 

6,45 

7.75 

Tensile  strength. 

After  the  rope  had  been  loaded  with  2,300  pounds,  the  load  was  re- 
leased, the  set  determined,  and  load  reapplied.  Upon  this  reapplication 
the  rope  parted  two  strands  at  the  cleat  when  the  load  reached  2,250 
pounds. 

Bo.  4787. 


SAMPLE  FROM  HEMP  COIL  NO.L 


An  eye-splice  at  each  end,  and  a  short  splice  at  middle  of  length. 
Tested  wet  after  soaking  in  water  7£  days. 
Specimen  from  rope  previously  tested. 
Tensile  strength,  1,960  pounds. 
Parted  2  strands  at  the  short  splice. 
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TAEBEB  HEMP  ROPE. 

Specimen  from  coil  No.  2,  having  the  following  dimensions  and  de- 
scription : 

Three-stranded  rope,  twenty-two  yarns  per  strand. 

Lay,  one  turn  in  2".7. 

Circumference,  3".2. 

Weight,  1  pound  15J  ounces  per  fathom. 

Strands,  when  unlayed,  are  25.6  per  cent  longer  than  the  rope,  and  the 
yarns  42.6  per  cent  longer  than  the  rope. 

No.  4717. 

SAMPLE  FROM  HEMP  COrL  NO.  2. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  6,560  pounds. 
Parted  at  the  cleat.  * 

No.  4718. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Two  pieces  of  rope  tied  together  with  a  square  knot,  which  was  wet 
with  hot  water;  other  ends  secured  to  cleats. 

Tensile  strength,  4,850  pounds. 

Parted  one  strand  at  the  square  knot. 

Three  pulls  were  given  this  sample. 

During  the  first  pull  the  wet  knot  slowly  unrolled  under  2,400  pounds, 
the  stress  not  exceeding  this  amount  when  the  stroke  of  the  testing- 
machine  piston  was  exhausted. 

Taking  a  new  stroke  of  the  piston  the  knot  held  until  3,800  pounds 
was  reached,  when  it  again  began  to  slowly  unroll,  and  continued  with 
slight  fluctuations  of  load  to  the  end  of  the  stroke. 

The  rope  parted  at  the  third  stroke  of  the  piston.  No  unrolling 
occurred  during  this  pull. 

As  the  knot  unrolled,  rope  in  a  less  wet  state  was  reached  than  at 
first  under  the  knot. 

H.  Ex.  161 48 
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No.  4719. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Two  pieces  of  rope  that  had  been  soaked  in  hot  water  tied  together 
with  a  square  knot  while  wet,  other  ends  secured  to  cleats. 

Tensile  strength,  3,340  pounds. 

Parted  at  the  knot. 

Three  pulls  were  given  the  knot,  the  maximum  resistance  of  each 
being  900  pounds,  2,500  pounds,  and  3,340  pounds,  respectively. 

During  the  first  and  second  pulls  the  knot  slowly  unrolled,  and  dur- 
ing the  third  pull  the  knot  unrolled  for  a  time,  then  the  rope  parted* 

No.  4745. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Rope  secured  by  eyes  spliced  in  ends.  • 

Gauged  length,  6  feet. 

0 


1 

Applied 
Loads. 

In  gauged  length. 

* 

Remarks. 

i 

Elongation. 

Successive 
elongation. 

Set. 
Inchr*. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
6,320 

Inches. 
5.13 
6.82 
8.07 
8.86 
9.68 
10.33 

Inehes. 

5.13 

1.69 

1.25 

.7» 

.82 

.65 

Tensile  Btrongth. 



Parted  2  strands  at  the  eye-splice. 

No.  4752. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end* 
Tensile  strength,  7,780  pounds. 
Parted  1  strand  at  the  half  hitches. 

No.  4753. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 

Tensile  strength,  7,150  pounds. 

Parted  1  strand  between  half  hitches  and  the  cleat. 

No.  4786. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Prepared  with  eye  splices  in  ends. 

A  gauged  length  of  4  feet  established  on  part  between  the  eyes;  then 
sample  was  put  in  water,  where  it  soaked  2£  days;  then  taken  out  of 
water  and  tested  while  wet. 

Contraction  in  gauged  length,  2".3. 

Present  circumference,  $■&". 

This  sample  was  taken  from  a  piece  which  had  been  strained  in  a 
former  test,  but  showed  no  broken  yarns. 

Tensile  strength,  6,050  pounds. 

Parted  2  strands  at  the  eye-splice. 
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TABBED  HEMP  BOPE. 

Specimens  from  coil  No.  3,  having  the  following  dimensions  and  de- 
'  scription: 

Three-stranded  rope,  fifty  yarns  per  strand.  * 

Lay,  one  turn  in  3£ ". 
Circumference,  4$".  * 

Weight,  4  pounds  9  outtces  per  fathom, 
*  Strands,  when  unlayed,  are  26.5  per  cent  longer  than  the  rope,  and 
the  yarns  39.6  per  cent  longer  than  the  rope. 

No.  4721. 

SAMPLE  FROM  HEMP  COIL  NO.  3. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  13,980  pounds. 
Parted  2  strands  at  the  cleat. 


s 


756 


CORDAGE. 


No.  4743. 


SAMPLE  FROM  HEMP  COIL  NO.  S. 


Secured  by  eyes  spliced  in  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 

0,000 

5,000 
4,000 
3,000 
2,000 
1,000 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

12,000 

11,000 

10,000 

9,000 

8,000 

7,000 

6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

16,900 


In  gauged  length. 


■»«— -'Sbsss?. 


I 


{ 


Inches. 
3.68 
4.75 
5.60 
6.43 
7.03 
7.40 
8.00 
7.92 
7.87 
7.75 
7.65 
7.28 

6.44 

6.88 
7.24 
7.54 
.7.78 
8.04 
8.37 

o.  DO 

8.87 
9.18 
9.50 
9.67 
9.95 
9.90 
9.84 
9.80 
9.76 
9.69 
9.64 
9.54 
9.44 
9.26 
9.12 

o.  Bo 

7.98 

8.35 

8.61 

8.81 

8.99 

9.17 

9.31 

9.50 

9.63 

9.68 

9.80 

0.95 

10. 14 

10.28 

10.43 

10.58 


Inehet. 

3.68 

1.07 

.85 

.83 

.60 

.37 

.60 

—.03 

—.05 

—.12 

—.10 

—.37 

—.84 

+.44 

.36 

.30 

.24 

.26 

.33 

.21 

.29 

.31 

.32 

.17 

.28 

—.05 

—.06 

—.04 

-.04 

—.07 

—.05 

—.10 

—.10 

—.18 

-.14 

—.24 

—.90 
+.37 
.26 
.20 
.18 
.18 
.14 
.19 
.13 
.05 
.12 
.15 
.19 
.14 
.15 
.15 


Set. 


Remark*. 


Inches. 


Immediate  elongation. 
After  ttve  minutes. 


6.60    ■  Immediate  set. 

6. 00      Set  alter  live  minutes. 


Immediate  elongation. 
After  five  minute*. 


7.98    '  Immediate  set. 

7.70      Set  after  five  minutes, 


Tensile  strength. 


Parted  1  strand  at  the  eye  splice. 
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No.  4750. 


8AMPI/H  FBOM  HEMP  OOIL  NO.  t. 

One  end  sectored  by  bowline  knot;,  other  end  secured  to  cleat  with 
belaying-pin  hitches. 
Tensile  strength,  9,180  pounds. 
Parted  1  strand  at  the  knot. 
This  sample  was  warm  and  pliable  when  tested. 

No.  4751. 

SAMPLE  FROM  HEMP  COIL  NO.  8. 

One  end  secured  with  a  round  turn  and  two  half  hitches ;  other  Secured 
to  cleat  with  belaying-pin  hitches. 
Tensile  strength,  14,500  pounds. 
Parted  2  strands  at  the  cleat. 


758 


CORDAGE. 


TABBED  HEMP  ROPE. 

Specimens  from  coil  No.  4,  having  the  following  dimensions  and  de- 
scription :  * 

Three-stranded  rope,  niuety-eight  yarns  per  strand. 

Lay,  one  turn  in  4£". 

Circumference,  6$", 

Weight  per  fathom,  9  pounds  6  ounces. 

Strands,  when  unlay ed,  are  31.2  per  cent  longer  than  the  rope,  and  the 
yarns  42.8  per  cent  longer  than  the  rope. 


No.  4727. 

SAMPLE  FROM  HEMP  COIL  NO.  4. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  21,680  pounds. 
Parted  1  strand  at  the  cleat. 


No.  4724. 


SAMPLE  FROM  HEMP  COIL  NO.  4. 


Ends  secured  to  cleats  with  belaying- pin  hitches. 
Gauged  length,  6  feet. 


Applied 
loads. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

2,000 

0 
2,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,800 


In  gauged  length. 


—■•«•»•  2S££!? 


{ 


Inches. 
3.07 
3.97 
5.08 
5.83 
6.40 
7.07 
7.33 
7.68 
7.96 
7.34 
7.25 


6.18 

8.43 

8.82 

9.05 

9.37 

9.68 

9.87 

10.08 

10.81 

10.19 

10.68 


Inches. 

3.07 
.90 

Lll 
.75 
.67 
.67 
.26 
.35 
.28 

-  .62 

-  .09 


-1.07 
+2.25 
.39 
.23 
.32 
.31 
.19 
.21 
.23 
.18 
.19 


Set. 


Inches. 


Remarks. 


:  Immediate  elongation. 

!  After  2  minutes. 

i  Load  entirely  removed. 


Tensile  strength. 


Parted  1  strand  at  the  cleat. 
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tfo.  4741. 

SAMPLE  FROM  HEMP  COIL  NO.  4. 

Rope  secured  to  cleats  with  eye  splices  in  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In 

gauged  length. 

Elongation. 

Successive 
elongation. 

Set. 

Remarks. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

8,000 
6,000 
4,000 

2,000 
1,000 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

12.000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4.000 

2,000 

1,000 

1,000 
2,000 
4,000 
6,000 

Inches. 
2.20 
3.40 
4.40 
4.90 
5.45 
5.90 
6.25 
6.60 
6.90 
7.20 
7.64 
7.80 
7.90 
7.84 
7.78 
7.47 
7.33 
7.14 
6.97 

5.69 
6.06 
6.64 
7.09 
7.34 
7.70 
7.93 
a  12 
8.26 
8.47 
C        8.62 
\         8. 83 
8.73 
8.60 
8.47 
8.32 
8.10 
7.84 
7.50 

6.40 
6.68 
7.30 
7.68 
7.97 
8.27 
8.49 
8.67 
8.79 
9.00 
9.20 
9.32 
9.48 
$        9.68 
I        9.87 
9.82 
9.72 
9.62 
9.52 
9.43 
9.22 
9.08 
8.83 
8.54 
8.33 

7.28 
7.53 
7.98 
8.30 

Inches. 

2.20 

1.20 

1.00 

.50 

.55 

Inches. 

- 

• 

Immediate  elongation. 
After   5  minutes. 
After  10  minutes. 
After  15  minntea. 

.45 

:::::::::::: 

.35 
.35 
.30 
.30 
.44 
-  .16 
.10 

—  .06 

—  .06 

—  .31 

—  .14 

—  .19 

—  .17 

—1.28 

+  .37 

.58 





After  5  minutes. 

6.17 
5.51 

Immediate  set- 
Set  after  5  miuutos. 

.45 

.25 
.36 
.23 
.19 
.14 
.21 
.15 
.21 

—  .10 

—  .13 

—  .13 

—  .15 
*  —  .22 

After  5  minutes. 

Immediate  set. 
Set  after  5  minutOl. 



—  .26 

—  .34 

-1.10 

+  .28 

.62 

.38 

6.80 
6.25 

.29 
.30 
.22 
.18 
.12 
.21 
.20 



After  5  minntot. 

• 

.12 
.16 
.20 
.19 

—  .05 

—  .10 

—  .10 





:::::::::::: 





—  .10 

—  .09 

—  .21 

—  .19 

—  .20 

—  .29 

—  .21 

—1.05 

+  .25 

.45 

.32 



7.63 
7.10 

Immediate  set. 
Set  after  5  minutes. 
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Applied 
loads. 

In 

gauged  length. 

• 

■ 

Remarks. 

J 

Elongation. 

Successive 
elongation. 

Set. 

Poundt. 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
22,000 
23,000 

Inehen. 

8.60 
8.80 
9.03 
9.27 
9.43 
9.70 
9.85 
10.00 
10.20 

Inch. 
.30 
.20 
.23 
.24 
.16 
.27 
.15 
.15 
.20 

Inch. 

i 

t 
1 

i 

» 

Tensile  strength*                                                    | 

Parted  2  strands  at  the  eye  splice. 


CORDAGE.'  7G1 

4 

KABILA  EOPE. 

Specimens  from  coil  No.  1,  having  the  following  dimensions  and  tie 
scription : 
Three-stranded  rope,  seven  yarns  per  strand.  -  .*- 

Lay,  one  turn  in  l".6(fc 
Circumference,  1".50. 
Weight  per  fathom,  6.63  ounces. 

No.  4740. 

SAMPLE  FROM  MANILA  COIL  NO.  i. 

•1 

Ends  secured  to  cleats  with  belaying-pin  hitches, 
Tepsile  strength,  2,270  pounds. 
Parted  2  strands  at  the  cleat. 
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CORDAGE. 


KAHILA  ROPE. 

Specimens  from  coil  No.  2,  having  the  following  dimensions  and  de- 
scription: 
Lay,  one  turn  in  2£". 
Circumference,  2J". 
Weight  per  fathom,  1  pound  7  ounces. 

No  4739. 

SAMPLE  FROM  MANILA  COIL  NO.  9. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Tensile  strength,  6,250  pounds. 
Parted  2  strands  at  the  cleat. 

No.  4746.    . 

SAMPLE  FROM  MANILA  COIL  NO.  2. 

Ends  secured  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

• 

Elongation. 

Successive 
elongation. 

Sot. 

• 

Inches. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

Inches. 

4.98 

6.77 

8.30 

9.60 

10.77 

1L60 

12.38 

Inches. 

Tensile  strength. 

1.79 
1.53 
1.30 
1.17 
.83 
.78 

* 

Parted  1  strand  3  feet  from  the  eye-spike. 


CORDAGE. 
MAHILA  EOPE. 
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Specimens  from  coil  No.  3,  having  the  following  dimensions  and  de- 
scriptions : 
-  Three-stranded  rope — thirty-nine  yarns  per  strand. 

Lay,  one  turn  in  4". 

Circumference,  4f£". 

Weight  per  fathom,  3  pounds  4J  ounces. 

No.  4738. 

SAMPLE  FROM  MANILA  COIL  NO.  8. 

Ends  secured  to  cleats  with  belaying  pin  hitches. 
Tensile  strength,  14,900  pounds. 
Parted  1  strand  at  the  cleat. 

No.  4744.       • 

SAMPLE  FROM  MANILA  COIL  NO.  I* 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads.* 

In  gauged  length. 

• 

Remarks. 

Elongation. 

Successive 
elongation. 

Sot. 

J*onnds. 
1,000 
2.000 
3,000 
4,000 
5,000 

6,000 

5,000 
4,000 
3,000 
2,000 
1,060 

Inches . 
3.08 
4.85 
5.96 
6.90 
7.65 
(8.15 
$8.93 
8.87 
8.78 
8.68 
8.48 
8.08 

Inchet. 

3.98 
.87 

1.11 
.94 
.75 
.80 
.48 

—  .06 
*       —  .09 

—  .10 

—  .20 

—  .45 

hiche*. 

Immediate  elongation. 
After  5  minutes. 

Immediate  set. 
Set  after  5  minute*. 

9 

Immediate  elongation. 
After  5  minutes. 

Immediate  set. 
Set  after  5  minutes. 

5.70 
5.20 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

6.66 

7.28 

7.64 

8.05 

8.50 

8.78 

9.18 

9.60 

10.07 

10.58 

1L10 

11.54 

11.91 

11.86 

11.78 

11.74 

11.64 

11.56 

11.52 

11.38 

11.21 

11.10 

10.84 

10.50 

— i.37 

+  .62 

.36. 

.41 
.45 
.28 
.40 
.42 
.47 
.61 
.52 
.44 
.37 

—  .05 

—  .08 

—  .04 

—  .10 

—  .08 

—  .04 

—  .14 

—  .17 

—  .11 

—  .26 

—  .84 

11,000 
10,000 
0,000 
8,000 
7,000 
6,000 
6,000 
4,000 
8,000 
2,000 
1,000 

8.43 
8.21 

1,000 
2,000 
3,000 

9.20 
9.65 
9.98 

—1.30 

+  .45 

.33 
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CORDAGE. 


No.  4744— Continued. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

^nceessire 
elongation. 

Set 

Pounds. 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,750 

Inch**. 
10.26 
10.50 
10.74 
10.94 
11.14 
11.30 
11.51 
11.64 
11.88 
12.00 
12.20 

.28 

.24 
.24 
.20 
.20 
.16 
.21 
.13 
.24 
.12 
.20 

Jnchet. 

• 

i 

Tensile  strength. 

Parted  1  strand  at  the  eye-splice. 

•  No.  4784. 

8AMPLE  FROM  MANILA  COIL  NO.  3. 

Prepared  with  eye-splices  at  each  end,  then  soaked  in  water  24  hours 
before  testing.    Tested  while  wet. 
Tensile  strength,  17,280  pounds. 
Parted  1  strand  at  the  eye-splice. 

No.  4757. 

SAMPLE  FROM  MANILA  COIL  NO.  8. 

Soaked  in  water  and  tested  wet. 
Ends  secured  with  a  round  turn  and  two  half-hitches. 
Tensile  strength,  21,800  pounds. 
Parted  1  strand  at  the  two  half-hitches. 

This  sample  drew  along  the  hitch  considerably  before  fracture,  and 
was  chafed  in  vicinity  of  the  place  where  it  raptured. 


Cordage. 
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KAHILA  ROPE. 

Specimens  frpm  coil  No.  4,  having  the  following  dimensions  and  de- 
ascription  : 

Three-stranded  rope— 77  yarns  per  strand. 
.  Lay,  one  turn  in  5£". 
Circumference,  6£". 
Weight  per  fathom,  6  pounds  9.4  ounces. 

No.  4737. 

SAMPLE  FROM  MANILA  COIL  NO.  4. 

Ends  secured  to  cleats  with  belaying-piu  hitches* 
Tensile  strength,  25,560  pounds.    g 
Parted  1  strand  at  the  cleat. . 

No.  4742. 

8AMPLE  FROM  MANILA  COIL.  NO.  4. 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

.     / 

Remarks.                        , 

Elongation. 

Successive 
elongation. 

Set. 

Povnd*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
s    8,000 
9,000 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 

Inchtt. 
3.53 
4.40 
5.02 
5.57 
6.07 
6.50 
6.91 
7.32 
7.58 
58.03 
J8.30 
8.17 
8.07 
7.90 
7.58 
7.10 

Inch**. 

3.53 

.87 

.62 

.55 

.50 

.43 

.41 

.41 

.26 

.45 

.27 

—.13 

—.10 

-.17 

—.32 

—.48 

.  Inehea. 

• 

' 

■ 

I  inmediafa  elongation. 
After  5  minutm 





5.35 
4.83 

Immediate  set. 
Set  after  5  minutes.' 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

6.82 
6.38 
6.95 
7.47 
7.90 
8.30 
8.50 
8.80 
8.98 
9.30 
9.56 
9.50 
9.43 
9.38 
9.26 
9.08 
8.80 
8.40 
8.05 

—1.28 

+.56 

.57 

t52 

.43 

.40 

.20 

.30 

.18 

.32 

.26 

—.08 

-.07 

—.05 

-.12 

—.18 

—.28 

—.40 

-.35 

6.45 
6.35 

Immediate  set. 
Set  after  5  minutes. 

1,000 
2,000 
4,000 
6,000 
8,000 
10,000 

6.90 
7.36 
7.88 
a  25 
8.58 
8.85 

—1.15 
+.45 
.53 
.37 
.33 
.27 
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CORDAGE. 


Ko.  4742— Continued. 


Applied 
loads. 

In  ganged  length. 

Bemarke. 

Elongation. 

Successive 
elongation. 

Se|. 

Povnds. 

12,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,006 

20,600 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,400 

Inches. 

9.20 

9.50 

9.70 

9.80 

10.06 

10.28 

10.47 

10.70 

10.68 

10.60 

10.50 

10.42 

10.88 

10.28 

9.98 

9.78 

9.43 

9.02 

Inch* 

.35 

.30 

.20 

.10 

.   .25 

.23 

.19 

.23 

—.02 

—.08 

-.10 

—.08 

-.04 

-.10 

-.30 

•     —.20 

—  35 

—.41 

Inches. 

• 

* 

V 

8.10 
7.75 

Immediate  net. 
Set  alter  5  minute*. 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

21,000 

22,000 
23,000 
24,000 
25,000 
26,000 

8.05 

8.38 

8.85 

9.15 

9.45 

9.67 

9.88 

10.13 

10.40 

10.58 

10.70 

11.02 

11.10 
11.32 
11.46 
11.70 

—.97* 
+.33 
.47 
.80 
.30 
.22 
.21 
.25 
.27 
.18 
.12 
.32 

.08 

.22 

.14 

N.24 

# 

• 

Load  released  to  zero,  and  new  stroke  of  the  pis- 

ton taken. 
Tensile  strength. 

1" 

Parted  1  strand  at  the  eye- splice. 


CORDAGE. 
No.  4748. 

8AMPLE  FROM  MANUAL  COIL  NO.  4. 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Gauged  length,  6  feet.  '     • 


767 


A  pplied 
loads. 

In 

ganged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

Inches. 
3.30 
4.13 
4.92 
5.58 
6.23 
6.72 
7.17 
7.72 
8.06 
8.46 
8.68 
8.65 

O.  do 

8.54 
8.48 
8.40 
8.23 
8.10 
7.92 
7.47 

Inches. 
3.30 
.83 
.79 
.66 
.65 
.49 
.45 
.55 
.34 
.40 
.22 

—  .03 

—  .07 

—  .04 

—  .06 

—  ..08 

—  .17 

—  .13 

—  rl8 

—  .45 

Inches. 

Circumference  6}  inches  fall. 
Circumference  6«l  inches. 
Circura  ference  6  inohes . 
Circumference  5V|  inches. 
Circumference  5}  inches. 
Circumference  51]  inches. 
Circumference  5}  inches. 
Circumference  5}t  inohes  full. 
Circumference  5|  inohes  full. 

CircnmfereiM'e  5f  inches ;  immediate  elongation. 

A  ftnr  5  minuii  a. 

. 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

Circumference  5}|  inches.                            • 
Immediate  set. 

S*»t  *Ytar  S  tnlnntfta. 

5.58 

4  88 

1 

4  80         *****  &fr*r  IS  hnnM. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10/000 

5.57 

6.18 

6.62  ' 

6.95 

7.38 

7.55 

7.85 

8.07 

8.27 

8.48 

8.83 

8.80 

8.76 

8.68 

8.63 

8.50 

8.50 
8.62 
8.63 
8.66 
8.67 
8.65 

O.  Uv 

8.56 
8.48 
8.33 
8.00 

—1.90 

+  •« 
.44 

.33 

.43 

.17 

.30 

.22. 

.20 

.21 

.35 

—  .03 

—  .04 

—  .08 

—  .05 

—  .13 

0. 

+  .12 

.01 

.03 

.01 

—  .02 

—  .06 

—  .03 

—  .08 

—  .15 

—  .33 

g 

• 

Immediate  elongation. 
After  5  minutes. 

9,000 
8,000 
7,000 
6,000 

6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

• 



- 

Immediate  recovery. 



Recovery  after  5  minutes. 

Began  to  wet  the  rope. 

8  minutes  after  wetting  begaa 



15  minutes  after  wetting  began. 

••»•••••.. 

32  minutes  after  wetting  began. 

1|  hours  after  wetting  began. 

2$  hours  after  wetting  began. 

3±  hours  after  wetting  began. 

Suspended  wetting  rope* 

6.68 
6.55 

Immediate  set. 
Set  after  5  minutes. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

6.92 
7.33 
7.64 
7.83 
a  01 
8.17 
8.35 
8.48 
8.61 
8.74 
8.92 
8.89 
8.87 
8.85 
8.88 
8.68 
8.60 
8.52 

—1.08 
+  .41 
.31 
.19 
.18 
.16 
.18 

. 

.13 
.13 
.13 
.18 

—  .03 

—  .02 

—  .02 

:  . 

Immediate  elongation. 
After  5  minutes. 

.; 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 







• 

—  .02 

-  .15 

-  .08 

—  .08 

COHDAOE. 
Bo.  4748— Continued. 


A  i-plied 

Is  ganged  length.      \ 

Elongation 

elongation. 

Bet, 

I'mmd*. 

0 
0 

0 

1.1*0 
2,  MO 
3,000 
4,000 

loiooo 
siooo 

l.tOO 
0 

7ac*ar. 

7.01 

JikAu. 

8.17 

1.60 

7.40 

7.08 

s!l7 

8,  IS 

a,  10 

8.73 

fcOT 

9.  OS 

8.88 

8.88 

8.87 
8.38 
7.M 

—1*2 

4     «* 
43 
.W 

27 

.'JS 
.10 

—  'n& 

—  40 

8  88 
0  23 

, 

1.000 
3,000 

i,  000 

8.11 

8  17 

8.87 

8.78 

»!so 
0.18 

ft  OS 

S.H 

B.M 
8.H 

8.02 
8.82 
8.78 
.     873 
8.54 
8.37 

—1.87 
+     M 

.38 

.» 
')8 

22 

.21 

22 

'            2o 

—  08 

—  u.'. 

—  .08 

—  .08 
+     OS 

—  .04 

—  !|9 

—  17 

s.ooo 

7]  ooo 
0,000 

a,ooo 

5,00c 

2!  000 

1,000 

8  52 

0 

t    after    5   minute,      fin;  urn  I  rum  mi   6 


!d  WBttlBg  TOl 

wotting  30  n 


Sol  after  8  minniw. 

Keaunird  WBttinA  the 
Aflej  wotting  30  mi  ante* 
Wotting  diewmtinued. 


1  media M  elongation. 


After  8  mlnntei 


CORDAGE. 
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No.  4748— -Continued. 


Applied 
load*. 

In  ganged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Set. 

Poundt. 
5,000 
4,000 
3,000 
2,000 
1,000 

Inches. 
9.14 
9.07 
8.90 
8.72 
8.40 

Inches. 

—  .03 

—  .07 

—  .17 

—  .18 

—  .32 

Inches. 

Immediate  set.    Circumferenoe,  6f. 
Set  after  5  minutes. 

Immediate  elongation. 
After  5  ininntafi. 

6.82 
6.46 

1,000 
•     2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000. 

6.83 

7.33 

7.64 

8.00 

a  30 

8.58 

8.80 

9.00 

9.14 

9.40 

9.71 

9.89 

10.06 

10.16 

10.30 

10.50 

10.49 

10.46 

10.41 

10.35 

10.30 

10.15 

10.07 

10.00 

9.93 

—1.57 
+  .50 
.31 
.36 
.30 
.28 
.22 
.20 
.14 
.26 
.31 
-.18 
.17 
.10 
.14 
.20 

—  .01 

—  .03 

—  .05 

—  .06 

—  .05 

—  .15 

—  .08 

—  .07 

—  .07 



After  13  minutes. 

After  88  minutes. 

Affair  1  hour  and  10  minutes. 

Aftar  3  hours  snd  30  mimitAa. 



After  3  hours  and  40  minutes. 

* 

Immediate  set. 
Set  after  5  minutes. 

9,000 

8,000 

7,000 

6,000 

5,000 

4,000* 

3,000 

2,000 

1,000 

• 

8.70 
8.24 

H.  Ex.  161—49 


770  COED  AGE. 

Rope  removed  from  machine.  Test  resumed  after  rope  had  I 
thoroughly  dried,  and  then  soaked  in  water  18  hours.  Interval 
tweeu  tests,  5  days. 

The  gauged  length  after  soaking  was  5  feet  6.10  inches,  or  5.90  inc 
less  than  when  originally  laid  off  on  the  new  rope,  and  14.14  inc 
shorter  than  when  the  set  was  last  taken. 

Elongations  measured  on  original  gauged  length. 


Ptiundi. 

&  500 
si  mm 

12I000 
linn 
it  11m 

IntKa. 

—2.  95 
—  .JO 

3.32 
5!  05 
5.58 

7;  SO 

glis 
806 
»  M 
10.15 

10  M 

1»  mi 
11. Su 

10  W 
10  40 

-.;■•■ 

,lts 

L«2 

1.28 

1.02- 

147 
40 
.35 

to 

I47 

'.  22 
.11 

120 
.K 

..  .23 

-  .si 

jwt't 

in.  1*0 
5. 000 
1.000 

%  J0 

300 

I 

sfl  »fl«  0  a»jB.    Rope  datop  Ineide;  OIlUnl.l  is 

1 .-  ■  miimed  witb  damn  pope,  ntfBg  the  Mine 
guuged  length  u  before. 

1,000 

2.000 

4!  000 

»,ooo 

e]ooo 
1,000 
1,000 
3,000 

0.000 
al  000 

ml  000 

7.10 

0.30 
sl35 

lffl!  M 
10.70 

■      10. os 

eles 

10.00 

10.35 
10.54 
10.70 

10.  82 

11.  OS 

JO!  75 
10.83 

11.07 

11!  as 

11.45' 

11.71 

12l<rS 
13.10 

+    w 

llS 

,2» 
.22 
.17 

—  .27 

—  .03 

—  .70 
+    33 

llfl 

12 

—  taa 

loo 

loo 
.11 

lu 

I21 

0,00 

7,000 
13,000 

IS,  000 
IS.  000 

1*1 000 

CORDAGE. 
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Applied 
loads. 

In  gauged  length. 

Remarks.                > 

Elongation. 

Successive 
elongation. 

Set. 
Inch. 

'  Pounds. 
19,000 
20.000 
'21.000 

,     22,000 

1     23,000 
24,000 

"    25.000 
26,000 
30,000 
31,850 

Inehei. 
12.22 
12.35 
12.44 
12.53 
12.60 
12.68 
12.75 
12.85 

•  13.96 

Inch. 
.12 
.13 
.09 
.09 
.07 
.08 
.07 
.10 
.21 

• 

Tensile  strength. 

• 

Parted  one  strand  at  the  eye- splice, 

No.  4748a. 

The  long  end  of  this  fractured  specimen  was  prepared  with  eye- 
splices  in  the  ends. 

The  eyes  and  splices  were  wet,  leaving  a  dry  section  between,  which 
was  5£  feet  long. 

Tensile  strength,  30,800  pounds. 

Parted  one  strand  near  the  splice,  at  the  end  of  the  dry  section. 
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No.  4785. 


SAMPLE  FROM  MANILA  COIL  NO.  A. 


Soaked  in  water  18  hoars  before  testing. 
Present  circumference,  7J  inches. 
Secured  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


t 


Applied 
loads. 


Pounds. 

500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4*000 
5,000 
,6;  000 
5,000 
4,000 
3,000 
2,000 
1,000 


1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

10,000 

5,000 

1,000 


5,000 
10,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,0011 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
36,250 


In  gauged  length. 


Elongation. 


Inehe*. 

1.90 

5.64 

8.00 

,  9.70 

11.03 

12.18 

13.15 

13.84 

14.94 

15.87 

15.84 

15.70 

15.52 

15.13 

14.50 


12.15 
13.10 
14.02 
14.83 
15.50 
16.07 
16.66 
17.10 
17.55 
17.79 
18.17 
18.50 
18.88 
19.00 
•9.37 
19.12 
18.70 
17.68 


17.60 
18.60 
19.40 
19.70 
19.90 
20.10 
20.40 
20.67 
20.78 
20.03 
21.05 
21.30 
21.40 
21.55 
21. 80 
21.95 
22.10 
22.23 


Successive 
elongation. 


Inehe  t. 

1.90 

3.74 

2.36 

1.70 

1.33 

1.15 

.97 

.69 

1.10 

.93 

—  .03 

—  .14 

—  .18 

—  .39 


—2.35 


+ 


95 
92 
.81 
.67 
.57 
.59 
.44 
.45 
.24 
.38 
.33 
.38 
.12 
.37 
—  .25 
_  .42 
—1.02 


—  .08 
+  1.00 
.80 
.30 
.20 
.20 
.30 
.27 
.11 
.15 
.12 
.25 
.10 
.15 
.25 
.15 
.15 
.13 


8et. 


Incht$. 


11.90 
11.73 


l 


15.76 
15.35 


Remarks. 


Circumference,  6f". 


Immediate  set. 
Set  alter  5  niinntos. 


Circumference,  64". 


Immediate  set.    Circumference,  0}". 
Set  after  5  minutes. 


Tensile  strength. 


Farted  1  strand  at  the  eye-splice. 
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TENSILE  TESTS  OF  STRANDS  AND  YARNS  FROM  HEMP  AND  MANI1 

COIL*. 

STRANDS  FROM  HRMP  COILS. 


No.  of 
test.  < 

No.  of 
coil. 

Yarns  per 
strand. 

4760 
4761 
4762 

4763 
4764 
4765 

4766 
4767 
4768 

4769 
4770 
4771 

x     1 

7 

2 

22 

3 

50 

4 

98 

Tensile  strength. 


Total. 


Pounds. 

724 

870 

1,095 

2,640 
2,910 
3,390 

4,830 
6,330 
6,410 

12,350 
10,500 
10,380 


Aggregate, 


Pounds. 
2,689 

8,940 

17, 570 

33,230 


Location  of  fracture. 


At  middle. 
Do. 
Do. 

At  cleat. 
At  middle. 
Do. 

8"  from  cleat. 
At  cleat. 
Do. 

At  cleat. 

Do. 
Near  the  cleat. 


YARNS  FROM  HEMP  COILS. 


No.  of 
test. 

No.  of 
coil. 

Yarns  per 
strand. 

Tensile  strength. 

Remarks. 

Total. 

Mean. 

4801 
4802 
4803 

4804 
4805 
4806 

4807 
4808 
4809 

4810 
4811 
4812 

4813 
4814 
4815 

1 

7 

Poundt. 
171 
204 
130 

176 
214 
167 

175 
138 
174 

218 
164 
240 

-      124 

154 

Pounds. 
1          168 

I         186 

I          162 

I         207 

I          124 

2 

22 

3 

60 

4 

98 

4 

98 

Tested  wet. 

STRANDS  FROM  MANILA  COILS. 


No.  of 
test. 

No.  of 
coil. 

Yarns 

per 
strand. 

Tensile  strength. 

Location  of  fracture. 

Total. 

Aggregate. 

4772 
4778 
4774 
4775 
4776 
4777 
4778 
4779 
4780 
4781 
4782 
4783 

1 

7 

Pounds. 
1,115 
1,135 
1,170 
3,380 
3,245 
2,560 
6,890 
6,640 
6,410 
10,510 
11,370 
9,200 

Pounds. 
1      3,420 

I  9,185 

S     19, 940 

{     31,080 

At  cleat. 
Do. 

Do. 

2 

18 

At  middle.                         * 
At  cleat. 

At  middle. 

8 

39 

Do. 
Do. 

Do. 

4 

78 
78 
77 

Do. 
Do. 

Do. 
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YARVS  FROM  MANILA  COILS. 


No.  of 

UMlt. 

4816 
4817 
4818 
4828 
4829 
4819 
4820 
4821 
4822 
4823 
4824 
4830 
4831 
4832 
4825 
4826 
4827 

No.  of 
coil. 

i 

1 

Yam* 

)ier 
stmud. 

!       Tensile  < 
Total. 

strength. 

Remark*. 

j      Mean. 

j 

1 

7 

Pound*,     j    Pounds. 
156  )' 

142  S ;             145 
137), 

184  <  1             142 

120  \  1 

Very  little  twist  in  these  yarns. 
Hard  twitted. 

• 

Tested  wet. 

• 

! 

• 

1 

7 

2 

18 

196  1 
248  S 
257) 
253  ) 
168  > 
280  ) 
310) 
95> 
280  ) 
210) 
202  > 
268) 

234 
234 
228 
227 

3 

39 

3 

39 

4 

76 
77 
77 

Note. — Strands  from  coils  No.  1,  hemp  and  otani'a,  weiv  from  pieces  of  rope  which  had  not  been 
previously  tested;  all  other  strand*  were  trout  ropes  previously  tested,  bat  which  did  not  show  evi- 
dence of  injury. 
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MAVH.A  KOPE  MANUFACTURED  AT  THE  BOSTON  NAVY-YARD. 

Three-stranded  rope,  fifty-eight  yarns  per  strand. 
Lay,  one  turn  in  3£". 
Circumference,  4+£". 

[See  Report  of  Tests,  1885,  p.  1110,  No.  1034,  for  earlier  teat.] 


No.  4788. 


Eyes  spliced  in  each  end. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Set. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
1,000 
1,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
8,000 

Inches. 

3.15 

4.40 

5.70 

6.70 

7.67 

7.63 

6.90 

5.83 

7.45 

7.87 

8.42 

9.10 

9.72 

10.27 

10.93  » 

10.80 

10.92 

10.68 

10.68 

9.70 

9.00 

10.10 

11.15 

11.40 

11.78 

12.10 

Inehet. 

3.15 

1.25 

1.30 

1.00 

.97 

—.04 

—.73 

—1.07 

+1.62 

.42 

.55 

.68 

.62 

.55 

.66 

—.13 

+.12 

—.24 

0. 

—.98 

—.70 

+1.10 

1.05 

.25 

.38 

.32 

Inehet. 

A  fter  4  minntoa. 
After  3  minutes. 

Tensile  strength. 

4.75 

5,000 

1,000 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
13,820 

8.60 

. 

Parted  1  strand  at  the  splice. 


No.  4789. 


FEOM  SAME  PIECE  OF  KOPE  AS  NO.  4788. 


Eye-splice  in  each  end. 

The  eyes  and  splices  were  soaked  in  water  3£  hours  and  tested  while 
wet.    The  middle  section,  4  feet  long,  was  not  wet. 
Tensile  strength,  18,700  pounds. 
Parted  1  strand  at  middle  of  the  dry  section. 
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No.  4790. 

Eye-splice  in  each  end. 

Tensile  strength,  10,240  pounds. 

Parted  1  strand  at  the  eye-splice. 

Two  samples  from  same  piece  of  manila  rope.  j 

Three-stranded  rope,  thirty  yarns  per  strand. 

Lay,  one  turn  in  31''.  m 

Circumference,  3£ ". 

No.  4791.  I 

Eyes  spliced  in  ends.    The  eyes  aud  splices  were  soaked  in  water  and 
tested  while  wet 
The  middle  section,  5£  feet  long,  was  dry. 
Tensile  strength,  10,480  pounds. 
Parted  one  strand  at  the  end  of  the  dry  section. 
Two  samples  from  same  piece  of  manila  rope. 
Three-stranded  rope,  thirty  yarns  per  strand.  { 

Lay,  one  turn  in  3£".  j 


Circumference,  3§", 


No.  4792. 


Eye-splice  in  each  end. 

Tensile  strength,  23,450  pounds. 

Parted  1  strand  14"  from  the  eye-splice.  ' 

Two  samples  from  same  piece  of  Russia  hemp  rope. 

Three:stranded  rope,  seventy  yarns  per  strand. 

Lay,  one  turn  in  4£". 

Circumference,  4|$". 

No.  4793. 

Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and  ! 

tested  while  wet.                                    •  ' 

The  middle  section,  5£  feet  long,  was  dry.  » 

Tensile  strength,  20,050  pounds.  i 

Parted  1  strand  at  the  eye-splice.  ' 

Two  samples  from  same  piece  of  Russia  hemp  rope.  I 

Three-stranded  rope,  seventy  yarns  per  strand.  £ 
Lay,  one  turn  in  4£", 


Circumference,  4H"« 


No.  4794. 


Eye-splice  in  each  end. 
Tensile  strength,  10,270  pounds. 
Parted  2  strands  at  the  eye-splice. 

Two  samples  from  same  piece  of  Russia  hemp  rope.    (See  Report  of 
Tests,  1885,  page  1112,  No.  1042,  for  earlier  test.) 
Three-stranded  rope,  thirty-two  yarns  per  strand. 
Lay,  one  turn  in  3£". 
Circumference,  3£". 
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No.  4795. 

Eye  splice  in  each  end.  The  eyes  and  splices  soaked  in  water  and 
tested  while  wet. 

The  middle  section,  7  feet  long,  was  dry. 

Tensile  strength,  11,380  pounds. 

Square  break  at  middle  of  the  dry  section. 

Two  samples  from  same  piece  of  Russia  hemp  rope.  (See  Report  of 
Tests,  1885,  page  1112,  No.  1042,  for  earlier  test.) 

Three-stranded  rope,  thirty-two  yarns  per  strand. 

Lay,  one  turn*  in  3£". 

Circumference,  3£": 

No.  4747. 

A  strap  composed  of  206  yarns  of  mauila,  taken  from  a  lot  of  rope 
tested  for  the  light  house  inspector,  third  district. 

Total  length  of  strap,  24£  feet,  or  when  double,  12£  feet. 

The  yarns  were  laid  straight,  and  held  in  place  with  service  of  same 
kind  of  yarns. 

Tested  over  cleats;  thus  the  two  parts  of  the  strap  were  strained  at 
the  same  time,  in  all  412  yarns. 

A  gauged  length  of  6  feet  on  each  "part  established. 


j  Elongation,  part  A. 

Elongation,  partB. 

» — 

lotal 
load. 

Total. 

Succes- 
sive. 

Total. 

Succes- 
sive. 

Remarks. 

Pounds. 

Inches. 

Inch**. 

Inches. 

Inches. 

* 

4,000 

1.20 

1.20 

1.00 

1.00 

8,000 

1.30 

.10 

1.15 

.15 

12.000 

1.45 

.15 

1.25 

.10 

16,000 

1.60 

.15 

1.35 

.10 

•12,000 

1.55 

~  .05 

1.37 

.02 

8,000 

1.53 

—  .02 

1.35 

—  .02 

4,000 

1.42 

—  .11 

1.28 

—  .07 

16,000 

1.60 

+  .18 

1.42 

+  .14 

20,000 

1.68 

.08 

1.48 

.06 

Load  released  and  strap  hauled  around  one  quarter  way;  the  places  which  were  over 

theoleats 

are  now  midway  between  them. 

23,800 

I | ' 

Tensile  strength. 

1         1         i 

The  strap  parted  in  vicinity  of  places  which  were  over  the  cleats  be- 
fore hauling  around. 


778 


CORDAGE. 


tabulation  of  tests  of  hemp  and  manila  bope,  showing 
strength  of  plain  hope  and  hitches,  knots,  and  splices. 

Tabbed  Hbmp  Rope,  Coil  No.  1.  * 

Three  stranded  rope,  sev*n  yarns  per  strand. 

Lay,  one  turn  in  1".3. 

Circumference,  1".8.     Weight  per  fathom,  10.4  ounces. 


No.  of 
test. 

Hitches,  knots,  otspliow  used. 

Elonga- 
tion in 
6  feet. 

Tensile 
strength. 

Pound*. 

Location  of  frae« 
tnre. 

Remarks. 

• 

Inckei. 

■ 

4712 

lie) a vinz-Din  hitches  ........... i        -  -- 

2,570 

At  cleat 

4090 
4*97 

do 

9.70 
10.50 

2,200 
1,940 

18"  from  cleat 

Wet  daring  the 

test. 

I 

do 

1 

C 

4698 

do 

11.17 

2,230 

Wat  with  warm 
water. 

1 

■ 

4099 

do 

10.58 

2,300 

Soaked  2  hoars 
in  water,    f 

i 

4700 

Bowline  atone  end,  belay  ing-pin 

2,235 

At  bowline  knot . . 

4. 

hitoh  at  other. 

* 

4701 

Bowlineatone  end,  belaying-pin 
hitch  at  other. 

2,365 

. .  ..do 

\ 

4702 

Mooring  hitch  at  one  end,  belay- 

2,140 

At  mooring  hitch. 

ing-pin  hitch  at  other. 
Clove  hitch  at  one  end,  belaying- 

/ 

\ 

4703 

800 

Clove   hitch   un- 

pin hitch  at  other. 

rolled. 

4704 

Clove  hitch  and  two  half  bitches 
at  one  end,  belaying-pin  hitch 
at  other. 

2,490 

At  clove  hitch 

* 

4705 

Two  half  hitches  at  one  end,  be- 
laying-pin hitoh  at  other. 
Timber "bitch  at  one  end,  belay- 

2,190 

18"  from  hitch.... 

- 

' 

4711 

1,965 

At  timber  hitch... 

J 

ing-pin  hitch  at  other. 

i 

4887 

Eye-Hplice  at  one  end,  belaying- 
pin  liitch  at  other. 

1,820 

V 

' 

4888 

Belaying-pin   hitches  at  ends, 
short  splice  at  middle. 

2,490 

1 

1 

4787 

Eye  splices  at  ends,  short  splice 
at  middle. 

1,960 

At  short  splice  . . . 

Soaked   2|  days 
in  water. 

1 

4706 

Belaying-pin  hitches   at  ends, 
square  knot  at  middle. 

1,665 

* 

4708 

;.do 

1  548 

4707 

KAl«ffinc.n{n    Tiifoliaa      at.    anda 

2,205 

...do 

' 

square  knot  at  middle,  with 

ends  stopped  back. 

4709 

Belaying-pin  hitches  at  ends, 
single  Garrick    bend  at   the 
middle  with  end*  stopped. 

2,158 

10"    outside    the 

bend. 

i 

4710 

Belaying-pin   hitches  at  ends, 
double  Garrick  bend  at  the 

2,010 

At  bend ........... 

middle. 

1 
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Tabbed  Hemp  Eopb,  Coil  JSTo.  2. 

Three-stranded  rope,  twenty-two  yarns  per  strand. 

"Lay,  one  turn  in  2".7. 

Circumference,  3" ,2.    Weight  per  fathom  1  pound  15J  ounces. 


No.  of 
test. 


4717 
4714 

4716 
4715 


4718 


4719 
4886 

4720 

4745 
4786 
4752 

4753 


Hitches,  knots,  or  splices  naed. 


Belaying-pin  hitches  at  ends — 
Belaying-pin   hitches  at  ends, 

square  knot  at  middle. 

do 

Belaying-pin  hitches  at  ends, 

squars  knot  at  middle,  with 

ends  stopped.  . 
Belaying-pin  hitches   at  ends, 

square  knot  at  middle,,  wet 

with  hot  water. 

do 

Belaying-pin   hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitch  at  one  end, 

eye-splice  at  other  end. 

Eye-splice  in  each  end 

do 

Round  turn  and  two  half  hitches 

at  each  end. 
do 


Elonga- 
tion In 
6  feet. 


Inches. 


10.33 


Tensile 
strength, 


Pounds. 
6,560 
4,260 

4,885 
6,470 


4,850 


3,340 
6,810 

6,670 

6,320 
6.050 

7,780 

7,150 


Location  of  frac- 
ture. 


At  cleat. 
At  knot. 


— do  ... 
At  cleat 


At  knot 


...do  ... 
At  cleat 


At  eye-splice. 


do.... 

do  .... 

At  hitches. 


Remarks. 


Between    hitches 
and  cleat. 


Soaked  in  water 
24;  days. 


Tabbed  Hemp  Eope,  Coil  No.  3. 

Three-stranded  rope,  fifty  yarns  per  strand. 

Lay,  one  turn  in  3f  ". 

Circumference,  4$".    Weight  per  fathom,  4  pounds  9  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 
i 

Elonga- 
tion In 
6  feet. 

Inches. 

Tensile 
strength. 

Location  of 
fracture. 

Remarks. 

4721 

4722 

4723 

4884 
4750 
4883 
4751 

4743 

Pounds. 

13,980 

11,470 

15,800 

14,100 

9,180 

15,680 

14,500 

16,900 

> 

Belaying-pin   hitches  at  ends, 

square  knot  at  middle. 
Belaying-pin  hitches  at  ends, 

single  Garrick  beud  at  middle, 

with  ends  stopped. 
Belaying-pin   bitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  bitch  at  one  end, 

bowline  at  other  end. 
Belaying-pin  bitch  at  one  end, 

eye-splice  at  other  end. 
Belaying-pin  hitch  at  one  end, 

round    turn    and    two    half 

hitches  at  otb^er  end. 
JEve-BDlice  in  each  end 

• 

10.58 

At  knot. ..... 

A  t-cleat 

do 

do 

1 
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Tabbed  Hemp  Rope,  Coil  No.  4. 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn  in  4£". 

Circumference,  6J".    Weight  per  fathom,  9  pounds  6  ounces. 


No.  of 
teat. 

Hitches,  knots,  or  splices  used. 

Elonga- 
tion Tn 
6  feet. 

Tensile 
strength. 

Location  of 
fracture. 

Remarks. 

4727 
4724 
4726 

4726 

4885 
4749 
4748 
4741 

Belay  ing-pin  hitches  at  ends 

Inches. 
10.68 

Poundt. 
21,680 
19,  HO0 
17,400 

20,050 

21,180 
16,250 
18,950 
23,000 

At  cleat 

« 

...do 

At  knot 

Belaying  pin  hitches  at  ends, 

square  knot  at  middle. 
Belaying-pin  hitches   at  ends, 

single  Garriok  bend  at  middle 

with  ends  stopped. 
Belaying  pin   hitohea  at  enda, 

short  splice  at  middle. 
Belaying- pin  hitch  at  one  end, 

bowline  at  other  end. 
Belay  ing-pin  hitch  at  one  end, 

eye  splice  at  other  end. 
Eye-splice  in  each  end. 

10.20 

At  bend 

At  cleat 

At  eye-splice. 

1 

Manila  Bope,  Coil  No.  L 

Three-stranded  rope,  seven  yarns  per  strand. 

Lay,  one  turn  in  1".66. 

Circumference,  l."50.     Weight  per  fathom,  6.63  ounces. 


No.  of 
teat. 

Hitches,  knots,  or  splices  need. 

Elonga- 
tion in 
6  feet 

Tensile 
strength. 

Location  of  frac- 
ture. 

Remarks. 

4740 
4736 

4732 

Belaying-pin  hitches  at  ends 

Inches. 

Pounds. 
2,270 
2,210 

2,240 

At  cleat 

Belay  ing-pin   hitches  at  ends,    

At  splice 

short  splice  at  middle. 
Eye-splice  in  each  end 

At  cleat 

Manila  Rope,  Coil  No.  2. 

Three-stranded  rope,  eighteen  yarns  per  strand. 

Lay,  one  turn  in  2$ ". 

Circumference,  2J".    Weight  per  fathom,  1  pound  7  ounces. 


No.  of 
test. 


4739 
4735 

4731 
4746 

4758 

4759 


Hitches,  knots,  or  splices  used. 


Befoying-pin  hitches  at  ends. . . 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Eye-splice  in  each  end 


Round  turn  and  two  half  hitches 

at  each  end. 
do 


Elonga- 
tion in 
6  feet. 


Tensile 
strength. 


Location  of  frac- 
ture. 


Inches. 


12.38 


Pounds. 
6,250 
6,720 

7,780 
7,000 

6,120 

8,500 


At  cleat 
— do  ... 


Remarks. 


do 

3   feet  from  eye- 
splice. 
At  the  hitch 


...do 


Tested  wet. 
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Manila  Rope,  Coil  No.  3. 

Three-stranded  rope,  thirty-nine  yarns  per  strand. 

Lay,  one  turn  in  4". 

Circumference,  4V<r*    Weight  per  fathom,  3  pounds  4£  ounces. 


No.  of 
test. 


4738 
4734 

4730 
4744 

4784 

4766 
4757 


Hitches,  knot*,  or  splices  used. 


■tW  Ensile 
6  feet.  *****&*> 


Belaying-pln  hitches  at  ends. . 
Belaying -pin  hitches  at  ends, 

short  8 pi  ice  at  middle. 
Eye-splice  in  each  end 


Round  turn   and   two  half 

hitches  at  each  end. 
do 


Inches. 


'ii"20 


Pounds. 
14,900 
14,850 

14,560 
14.750 
17,280 

14,750 

21,800 


Location  effrac- 
tor*). 


At  the  cleat 

At  the  splice 

At  the  cleat 

At  the  eye-splice 
do 

At  the  hitches. . . 

do 


Remarks. 


Soaked  in  water 
24  hours. 


Tested  wet. 


Manila  Rope,  Coil  No.  4. 

Three-stranded  rope,  seventy-seven  yarns  per  strand. 

Lay,  one  turn  in  5$". 

Circumference  6j".    Weight  per  fathom,  6  pounds  9.4  ounces. 


2Elrf0f  Hitches,  knots,  or  splices  used.  !  tiouln"  Jj5j!Jj 

■  6  feet.  ** 


test. 


4737 
4733 

4755  ; 

4754 

4720 
4742 

4748 

"4748a 
4785 


Belaying- pin  hitches  at  ends . . . 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitches  at  ends, 

buntime  bend  at  middle. 
Belaying-pin  hitch  at  one  end, 

bowline  at  other  end. 
Eye-splice  in  each  end 

!".r.".do!III."".i."i."."."!I!I""-"! 


.do 


do 


Inches. 


11.70 
18.06 


22.23 


Pounds. 
25,560 
26,400 

15,400 

17,560 

27,800 
26.000 
31,850 

30,800 
86,250 


Location  of  frac- 
ture. 


At  the  cleat  . 
At  the  splice 


At  the  bend  ... 
At  the  bowline 


At  the  cleat 

At  the  eye-splice 
...do 


Near  eye-splice  at 
end  of  dry  sec- 
tion. 

At  the  eye-splice  . 


Remarks. 


Wet  during  the 

test. 
Eye-splices  wet, 

remainder    of 

rope  dry. 
Soaked  in  water 

18  hours. 


} 


1 

J 

1 
J 
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* 
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;, 
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Two  samples  of  mauila  and 
One  sample  of  each  was  alte 

wet. 

Samples  were  8  to  9  feet  Ion 

time  of  testing,  having  a  dry  set, 

ll 

|**3W 

E 

Is 

§3 

II 
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MANILA  HEMP  AMD  WIEE  ROPE  FOB  BUREAU  OF  EQUIPMENT, 

U.  8.  NAVY  DEPARTMENT. 

All  of  this  material  was  made  at  the  Boston  navy-yard. 
Ends  have  thimbles  turned  in,  four  seizings  at  each  end. 
Rope  24"  long  between  served  ends. 

MANILA  ROPE,p  STRANDS. 


No.  of 
test. 


4384 
4885 
4386 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4304 
4395 
4306 
4397 
4398 
4399 
4400 
4401 
4402 
4403 
4404 
4405 
4406 
4407 
4408 
4409 
4410 
4411 
4412 
4413 
4414 
4415 
4418 
4417 
4418 
4419 
4420 
4421 
4422 
4423 
4424 
4425 
4426 
4427 
4428 
4429 
4430 
4431 
4432 
4433 
4434 

4438 
4439 
4440 
4435 
4436 
4437 
4441 
4442 
4443 
4444 
4445 
4446 
4447 
4448 
4449 
4450 
4451 
4452 


Circum- 
ference. 


Inches. 


Yarns 

per 
strand. 


10, 


13 


16 


19 


24 


28 


25 


28 


31 


36 


41 


45 
"56" 
"57" 
"63" 
"*68" 
*75" 

93 

"si" 
"ids" 
iii" 
143" 


Lay, 

one  turn 

in— 


Inches. 
2* 


21 


3 
3* 


3i 


3! 
34' 


4 

ii* 

..... 

y 
"5"" 

5, 

H 


Tensile 
strength. 

Parted. 

Pounds. 

1  strand. 

4,284 

Do. 

,   4,370 

Do. 

4, '78 

Do. 

5,280 

Do. 

5,510 

Do. 

6,070 

Do. 

6,560 

Do. 

6,715 

Do. 

6,955 

Da 

8,665 

Do. 

8,320 

Do. 

8,618 

Do. 

10,775 

Do. 

11,225 

Da 

10,520 

Do. 

10,890 

Do. 

11,670 

Do. 

1L640 

Da 

11,120 

Do. 

13,160 

Da 

11,570 

Do. 

12,330 

Do. 

11,640 

Do. 

12,510 

Do. 

14,910 

Do. 

13,630 

Do. 

16,020 

Do. 

15,690 

Do. 

15,340 

Do. 

16,070 

Do. 

15,850 

Do. 

16,420 

Do. 

14,840 

Do. 

19,020 

Do. 

19, 370 
19,400 

2  strands  at  throat  selling. 
1  strand. 

19.230 

Do. 

21, 510 

Do. 

21.200 

Do. 

22,980 

Do. 

21,620 

Do. 

22.450 

Do. 

26,790 

Do. 

26,970 

Do. 

26,460 

Do. 

27,990 

Do. 

29,500 

Da 

26,990 

Do. 

31,900 

Do. 

32,150 

Do. 

31,000 

1  strand.    This  strand  had 

testing. 
1  strand.                             % 

30,400 

30,050 

Do. 

31,480 

Do, 

33,780 

Do. 

33,020 

Do. 

33,  370 

Do. 

38,800 

1  strand  under  the  seizing. 

37,450 

1  strand. 

38,790 

Do. 

44,650 

Do. 

41,600 

At  throat  seising. 

47,100 

1  strand. 

55,150 

Do. 

54,279 

Do. 

52,020 

Do. 

48,100 

At  thimble. 

48,700 

Do. 

50,450 

1  strand. 
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MANILA  ROPE,  3  STRANDS-Continued. 
[Throat  seising,  wire.] 


No.  of 
test. 

Circum- 
ference. 

Yarns 

per 
strand. 

Lay, 

one  turn 

in- 

Tensile 
strength. 

Farted. 

4453 
4454 

4455 
4450 
4457 
4458 

Inch—. 
9| 

*lf 
111 

180 

Inches. 

Pounds. 

00,820 
50,100 
59,300 
73,900 
77,050 
74,400 

1  strand. 
Do. 
1  strand  under  clamps. 
Under  the  seising. 
At  thimble. 
Under  the  seizing. 

190 

H 

4469 
4460 
4461 


220 


[All  wire  Beltings.] 


H 


79,900 

87,200 
85,300 


1  strand  under  the  seising. 
1  strand. 
Do. 


! 


HEMP  ROPE,  3  STRANDS. 


4462 
4463 

4464 
4465 
4466 
4467 
4468 
4469 
4470 
4471 
4472 
4473 
4474 
4475 
4476 
4477 
4478 
4479 
4480 
4481 
44*2 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
4491 
4492 
4493 
4494 
4495 
4496 
4497 
4408 
4499 
4500 
4501 
4502 
4503 
4504 
4505 
4506 
4507 
4508 
.4509 
4510 
4511 
4512 
4513 
4514 
4515 


11 


14 


17 


22 


26 


32 


35 


41 


46 


54 


60 


68' 


74 


82 


88 


100 


108 
120" 


2| 


2* 


3 


81 


3f 

"4" 


4ft 

'4*' 


4ft 

'5ft" 


5| 

5ft 


5ft" 


4,248 
4,444 

4,020 

4,750 

4,897 

4,985 

5,182 

5,305 

5,890 

7,948 

8,075 

7,700 

10,630 

9,290 

9,320 

11,810 

11.670 

10,640 

12,950 

13, 140 

li,  910 

15,090 

13.640 

14,330 

15, 580 

12.950 

15,190 

15, 280 

17, 720 

14,620 

19,000 

18, 020 

17,950 

19,980 

20,010 

19.360 

24.630 

25,100 

25,060 
28,440 
27,070 
27,590 
32, 160 
31,150 
29,820 
31,490 
31, 010 
30,850 
35,020 
35,200 
35. 740 
39,120 
39,100 
38,210 


8  strands. 

Do. 
1  strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
3  strands  behind  first  seising. 
3  strands. 

1  strand. 

Do. 

2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 

1  strand. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
t  Do. 
Do. 
Do. 
Do. 
Do. 
Do, 

2  strands. 

1  strand. 

Do. 
Do. 
Do. 
De. 

2  strands. 

Do. 

1  strand. 

Do. 
Do 
Do. 
Do. 
Do. 
Do. 

2  strands. 
1  strand. 

Do. 
Do. 
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HEMP  ROPE,  4  STRANDS. 


No.  of 
(est. 


4516 
4617 
4518 
4519 
4530 
4521 
4522 
4523 
4524 
4525 
4526 
4527 
4526 
4529 
4533 
4531 
4532 
4533 
4534 
4535 
4536 
4537 
4538 
4530 
4540 
4541 
4542 
4543 
4544 
4545 
4546 
4547 
4548 
4549 
4650 
4551 
4552 
4553 
4554 
4609 
4610 
4611 
4555 
4556 
4557 
4612 
4613 
4614 
4558 
4559 
4560 
4564 
4565 
4566 
4561 
4662 
4563 


Circum- 
ference. 


Ineheg. 


Yarns 

per 
strand. 


12 


12 


15 


17 


19 


26 


Lay. 

one  turn 

in— 


Inches. 


27' 
35* 


35 


45 


50 


56 


62 


54 

68* 


84 

"si" 


2* 


2* 


*i 


2* 


3* 


3| 


6*"' 


'5" 


H 


5* 


** 


Tensile 
strength. 


Pounds. 

2,760 

2,490 

2,910 

3,240 

3,168 

3,085 

4,349 

4,414 

4,864 

6,792 

5,580 

6,442 

6,820 

6,910 

7,800 

8,460 

7,770 

8,050 

12,340 

12,580 

12,450 

8,760 

9,040 

8,150 

17,030 

14,600 

17,160 

13,040 

12,680 

13,050 

20,030 

20,820 

20,250 

22,650 

19,970 

20,660 

22.500 

22,760 

24,180 

26,320 

28,250 

26,290 

19,090 

20,030 

18,370 

29,400 

30,950 

28,010 

82,800 

32,050 

81,100 

36,980 

34,970 

36,920 

36,280 

35,520 

36,100 


Parted. 


1  strand.' 

Do. 

2  strands. 

1  strand. 

3  strands. 

2  strands. 

Do. 

1  strand. 

4  strands. 

2  strands. 

1  strand. 

2  strands. 

1  strand. 

Do.    ' 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 
Do. 

2  strands. 

Do. 
4  strands. 
2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

1  strand. 

Do. 
Do. 

2  strands  under  the  seising. 

1  strand. 

Do. 
Do. 
Do. 
Do. 
4  strands. 

2  strands. 
4  strands. 

1  strand  at  thimble. 

2  strands. 
1  strand. 
At  thimble. 

1  strand  under  the  seizing. 
At  thimble. 

2  strands. 

2  strands  at  thimble. 
2  strands. 

4  strands  at  thimble. 
2  strands  at  thimble. 
Do. 


H.  Ex.  161 50 


] 
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STEEL  WIRE  ROPE,  6  STRANDS,  WITH  HEMP  CORE. 


No.  of 

Circum- 

test. 

ference. 

4567 

4508 

4500 

4670 

*A 

4571 

4572 

]A 

4573 

1| 

4574 

lj 

4575 

]X 

4576 

Mi 

4577 

1 1 

4078 

1 

4570 

4580 

sX 

4.181 

2ft 

4583 

*A 

4583 

3r\ 

4584 

2A 

4585 

3* 

4586 

3A 

4587 

2 

4588 

2 

4589 

2 

4590 

2 

. 

4591 

3 

1 

4593 

3 

I 

4593 

2 

1 

4594 

3 

4590 

3 

4596 

3 

4597 

31+ 

4598 

34+ 

4599 

*!  + 

4600 

3$ 

4601 

21 

4603 

4608 

4 

4004 

4 

4005 

4 

Wires 

per 
•tread. 


18 


18 


18 


18 


18 


18 


18 


18 


18 


Lay. 

one  turn 

in- 


Iuehu. 


H 


18 

ii* 


H 

H 
"fl" 

it" 

i'k 

8 

"i" 


Tensile 
strength. 


Pound*. 
8,020 
7,810 
7,890 
9,830 
10,270 
9,980 
15,400 
15.210 
15,290 
18, 610 
18,  570 
18,640 
25,700 
25,600 
25,540 
34,050 
34,280 
34,040 
35,300 
39.400 
38,900 
48,430 
41,870 
48,150 
47.410 
48,060 
46,320 
57,260 
58,410 
58,240 
62,700 
00,870 
63,640 
83,250 
83,470 
84.010 
89,750 
85,590 
88,980 


Parted. 


I 


3  strands. 

Do. 

4  strands. 

3  strands. 

5  strands. 

4  strands. 

3  strands. 

4  strands. 

3  strands. 

4  strands. 

Bo. 
Do. 
Do. 
Do. 
Do. 

3  strands. 

Do. 
Do. 
Attainable. 

1  strand. 

4  strands. 
3  strands. 

2  strand*. 
1  strand. 

Do. 

3  strands. 

Do. 
Do. 

4  strands. 

Do. 
8  strands. 
3  strands. 
1  strand. 

3  strands. 

4  strands. 

Do. 
1  strand. 
Attn*  thimble. 
4  strands. 


IRON- WIRE  BOPS. 


4000 

4007 
4003 

8 

10 

n 

61,000 
00,490 
00,050 

3  strands. 

Do. 
1  strand. 

\ 

I 


i 

I 
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MATERIAL  USED  FOR  SEIZINGS. 


No.  of 
test. 


4824 

4625 

4626 

4621 

4622* 

4623 

4618 

4619 

4620 

4615 

4616 

4617 

4636 

4637 

4638 

4633 

4634 

4635 

4630 

4631 

4632 

4627 

4628 

4629 


Material. 


Wire 

do 

do 

do 

do 

do 

do 

do 

.....'.do 

do 

do 

do 

Hemp,  4-throad  . 

!.".'!."!do  Y.YYY.Y 
Hemp,  6-thread  . 

'.'.'.'.'.'.do  YY.YY.Y. 
Hemp,  9-thread  . 

do 

do 

Hemp,  12-thread 

Y.Y.Y.do  Y.YYY.YY. 


Circum- 
ference. 


Inches. 

a 

a 
a 

L 

A 

A 

4  + 

*  + 

"  + 


I 

2 


i1 

l 

H 

H 

li 


Wires  or ! 

yarns  per. 

strand. 


7 
19 
19 

is 

2 
"2" 

"3" 
.... 


Lay, 

one  turn 

in— 


Inches. 


Tensile 
strength. 


Pounds. 

210 

212 

210 

609 

598 

595 

937 

928 

920 

948 

1,002 

1,022 

490 

424 

398 

462 

554 

459 

964 

855 

905 

1,480 

1,250 

1,375 


Farted. 


strand. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


< 


RATLINE. 


4645 
4646 
4647 
4642 
4643 
4644 
4639 
4640 
4641 


Hemp,  15»thread 

YY.Y'.do'.Y.Y.YYY. 
Hemp,  18- thread 

'.'.'.'.'.'.do  YYYYY.Y. 
Hemp,  21-tbread 

YYYYY.doYYYYYY.Y. 


1A 

1A 
1A 
1A 
1A 

1A 
*}* 


6 


1A 


IB 


n 


11 


1,345 

1  strand. 

1,495 

Do. 

1,348 

Do. 

1,930 

2  strands. 

1,670 

1  strand. 

1,964 

Do. 

1,730 

Do. 

1,986 

2  strands. 

1,884 

Do. 
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CORDAGE. 


STEEL  WIRE  ROPE,  6  STRANDS,  WITH  HEMP  CORE. 


No.  of 
test. 


4567 
4566 
4569 
4570 
4571 
4572 
4573 
4574 
4575 
4576 
4577 
4578 
4579 
4580 
4581 
4583 
4583 
4584 
4586 
4586 
4587 
4588 
4589 
4590 
4591 
4592 
4593 
4594 
4595 
4596 
4597 
4598 
4599 
4600 
4601 
4603 
4608 
4604 
4605 


Circum- 
ference. 


Inrhe^. 


Wires 

per 
strand. 


18 


18 


18 


18 


18 


18 


18 


18 


18 


18 

is" 


Lsy, 

one  torn 

in— 


Inches. 


a* 


4 

H 


i" 


51 

i'i 


8 

'si* 

i" 


Tensile 
strength. 


Po*mdt. 
8,020 
7,810 
7.890 
9.830 
10,270 
9,980 
15,490 
15,210 
15,290 
18. 610 
18,  570 
18,640 
25,700 
25,680 
25,540 
34,050 
34,280 
34,640 
35,300 
39.400 
38,980 
42,430 
41,870 
43,150 
47. 410 
48,060 
46,320 
57,260 
56,410 
58,240 
62,700 
60,670 
62,640 
83,250 
83,470 
84,010 
89,750 
85,590 
88,980 


Parted. 


3  strands. 

Do. 

4  strands. 

3  strands. 

5  strands. 

4  strands. 

3  strands. 

4  strands. 

3  strands. 

4  strands. 

Do. 
Do. 
Do. 
Do. 
Do. 

3  strands. 

Do. 
Do. 
At  thimble. 

1  strand. 

4  strands. 
3  strands. 

2  strands. 

1  strand. 

Do. 

3  strands. 

Do. 
Do. 

4  strands. 

Do. 
8  strands. 

2  strands. 
1  strand. 

3  strands. 

4  strands. 

Do. 
1  strand. 
At  the  thimble. 
4  strands. 


* 
i 


« 


.! 


IRON- WIRE  ROPE. 


4606 

4607 
4608 

8 
8 

18 

n 

61,080 
60,490 
60,050 

8  strands. 

Do. 
1  strand. 

I 

J 

■» 

k 
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MATERIAL  USED  FOR  SEIZINGS. 


No.  of 
teat. 


/ 


4624 
4625 
4626 
4621 
4622 
4623 
4618 
4610 
4620 
4615 
4616 
4617 
4636 
4637 
4638 
4633 
4634 
4635 
4630 
4631 
4632 
4627 
4628 
4620 


Material. 


Wire.. 

do 

do 

do 

do 

do 


do 

do 

.....'.do 

do 

do 

do 

Hemp,  4-thread  . 

.'/"/.do'.'.'.'.'.'.'.'.'. 
Hemp,  6-thread  . 

do 

do 

Hemp,  9  thread  . 

.////do'/.'.'///// 
Hemp,  12-thread 

'////do //////// 


Circum-,Wir",0T!     L^' 
ferenoe.  **""  P61"'  on*  turn 


Inchet. 
A 

* 

ft 
ft 


7 
IB 


+ 

+ 

+ 


i 

i 


strand. 


in— 


10 


10 


18 


2 


Inekea. 


Tensile 
strength. 

Parted. 

Pounds. 

210 

212 

210 

600 

598 

595 

037 

028 

020 

048 

1,002 

1,022 

400 

1  strand. 

424 

Do. 

308 

Do. 

462 

Do. 

554 

Do. 

450 

Do. 

964 

Do. 

855 

Do. 

005 

Do. 

1,480 

Do. 

1,250 

Do. 

1,375 

Do. 

4 
X 


■J 

I 


RATLINE. 


4645 
4646 
4647 
4642 
4643 
4644 
4630 
4640 
4641 


Hemp,  15-thread 

/////do/////// 
Hemp,  18-thread 

/.///do////////. 
Hemp,  21-tbread 

/////do////////. 


*A 
3  A 
1A 

1A 
1A 
1A 
lift 
lift 
lift 


6 


1A 


U 


ift 


1,845 
1,495 
1,348 
1,930 
1,670 
1,064 
1,730 
1,986 
1,884 


1  strand. 

Do. 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 

2  strands. 

Do. 
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PRES8UHE   GAUGES. 


PRESS  URE  fi  A  UO  ES. 


Comparison  of  two  12-inch  and  one  6  inch  pressure  gauges   with 
testing  machine  gauge  No.  13,  for  U.  S.  S.  Veturiux. 

Gauges  manufactured  by  the  American  Steam  Gauge  Company,  Bos 
ton,  Mass, 


Testing 
machine 

fauge 
o.  18. 


£ 


Pound*. 
50 
100 
200 


300 
850 

400 

450 

600 

550 

000 

060 

700 

750 

800 

850 

000 

950 

1000 

1100 
1200 
1300 
1400 
1600 
1600 
1700 
1800 
1900 

2000 


[Gauge  readings.] 


12-inch  gauge  No.  207971. 


Upward. 


Pounds. 


Downward. 


Pounds. 


450 
503 
556 

606 

661 

714 

764 

815 

872 

924 

975 

1,020 

1,073 


12  inch  gauge  No.  207,972. 
Downward. 


Upward. 


Pounds. 


6  inch  gauge  No.  307317. 
Upward,     j*  Downward. 


Pounds. 


Pounds. 

75 

130 

(250 

}280 

360 


406 

454    i 

I 
-4 

560 


\ 

:j 

■I 


819 


■1 

■II 

;< 

w 


408 
417. 
458 
514 
518 
550 
569 
618 
621 
664 
671 
718 
722 
767 
771 
824 
827 
874 
880 
928 
936 
981 
990 
1,022 
1,036 


415 
413 


485 


Pounds. 


555 


700 


845 


776 
769 


960 


1,060 


1,185 


' 


1,280 
1,380 
1,500 
1,620 
1,725 
1,840 
1,925 
2,030 
2,130 
2,270 
2,280 


1,190 
1,180 


Where  two  gauge  readings  occur  under  the  same  pressure,  as  indi- 
cated by  the  testing  machine  gauge,  the  second  reading  was  obtained 
after  jarring  the  gauge  being  compared. 


i 
i 

i 


■ 


q 

J 
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PRIVATE  TESTS. 


Date. 


1890. 
July  11 

14 

15 
18 

21 
28 

29 

31 
Aug.    5 

6 

7 

12 

16 
20 


22 
29 


Sept.    3 

4 

9 

22 

23 

26 
Oct.     8 

15 
16 
27 
29 
30 


Nov.    3 


8 
10 
13 
14 
21 
24 
28 

Dec.     1 

6 

18 


27 

30 

1891. 
Jan.     2 

5 
6 
7 

9 
10 
15 
20 


Material. 


Steel  plate 

....do  . 

— do 

Iron  and  steel  barn,  elec- 
trically welded. 

Brass  and  bronze 

Railroad  rail  joint 


Steel  plate 

Steel  ban 

Wrought- iron  bar. 

Steel  plate 

do 

do 

Railroad  rail  joint 


Wrought-iron  plate. 
Hydraulic  gauge — 
Railroad  rail  joint . . 


v»- 


Steel  plate 

Wroueht-iron  plate... 

Saab  chain 

Babbitt  nut 

Steel  castings 

Bricks 

Steel  castings 

Wronght-iron  plate. . . 

Steel  bar 

Bricks 

Railway  spikes 

Spirally  wound  tubes. 

Bricks 

Sash  chain 

Tackle  block  hooks. . . 

Sandstone 

Bronze 


Sash  chain 

Wrought  iron 

Cordage 

Masonry 

Sash  chains... 
Turn  buckle.. 
Linen  lines  . . . 
Bricks 


For  whom'  tested. 


Name. 


Steel  plate 

do 

Steel  rails 

Thread  and  lines 

Trolley- wire  joints. . 

Manganese  steel 

Steefcnstings 

Steel  plate 

do 

Manila  rope 

Steel  plate ». 

— do 

— do 

Wrought-iron  plate. 


Locomotive  driving  box. 

Trace  chain 

Steel  plate 


Riveted    joints    and 

metal. 

Bricks 

Wrought-iron  bars 

Riveted    joints     and 

metal. 

Wrought-iron  plate 

Riveted  joints 

— do 

Chain  and  swivel 


P.  A.  Houdlette  St  Co 

Win.  Allen  &  Sons 

Cunningham  Iron  Works  Co.. 

Thomson  Electric  Welding 
Co. 

Cowles,  E.S.  &Al.Co 

The   Weber   Railway   Joint 

.  Manufacturing  Co. 

Cunningham  Iron  Works  Co. . 

Thomson -Houston  Electric  Co . 

Boston  Bolt  Co 

Geo.  H.  Lloyd 

Edward  Kendall  &  Sons 

Cunningham  Iron  Works  Co. . 

Standard  Railway  Rail-joint 
Co. 

Cunningham  Iron  Works  Co. . 

Star  Brass  Manufacturing  Co. 

Standard  Railway  Rail-joint 
Co. 

Cunningham  Iron  Works  Co. . 

do 

Thomas  Morton 

G.  W.  &  F.  Smith  Iron  Co 

American  Steel  Car  Wheel  Co 

W.M.Kasson 

Edward  Kendall  &  Sons 

Cunningham  Iron  Works  Co . . 

Thomson- Houston  Electric  Co. 

W.  M.  Kasson 

Dunham  Manufacturing  Co. . . 

Pneumatic  Dynamite  Gun  Co. 

Metropolitan  Sewerage  Com  . . 

Thomas  Morton 

Thos.  Langhlln  &  Son 

Andrews,  Jaqnes  &.  Rantoul . . 

The  Aluminum  Brass  and 
Bronze  Co. 

Thomas  Morton 

Lebanon  Iron  Co 

Luther  W.  Lee. 

Metropolitan  Sewerage  Com  . . 

Thomas  Morton 

Laconia  Car  Co , 

Luther  W.  Lee 

Philadelphia  and  Boston  Face 
Brick  Co. 

E.D.Leavitt 

Wm.  Allen  St  Sons 

P.H.Dudley 

A.M.  White 

Edison  General  Electric  Co. . 

N.Washburn 

E.  D.  Leavitt 

Cunningham  Iron  Works  Co. . 

Wm.  Allen  &  Sons 

Van  Slyck  St  Van  Slyck 

Carnegie,  Phipps  &  Co 

Nashua  Iron  and  Steel  Co  — 

Quinn  &  Co 

Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Co. 

South  Boston  Iron  Works  — 

Bridgeport  Chain  Co 

Prof.  G.  Lanza 


City. 


Washburn  &  Moen  Manufac- 
turing Co. 

Waldo  Bros 

Wason  Manufacturing  Co  . .-. 
H.S.Robinson 


Geo.  H.Lloyd. 
H.  S.  Robinson 

do 

P.Dudley 


Boston 

Worcester... 
Charles  town. 
Lynn 


Lookport . . 
New  York. 


Charles  town 

Lynn 

Boston 

— do  .„ 

Cambridgeport 

Charlestown , 

Boston 


Charlestown. 

Boston 

do 


Charlestown... 

--do 

New  York 

Boston 

....do 

...do 

Cambridgeport 
Charlestown... 

Lynn 

Boston 

New  York 

Boston 

New  York 

Portland 

Boston 

Bridgeport.. .. 


New  York. 
Lebanon  .. 

Boston 

...do 

New  York. 
Laconia — 

Boston 

do 


Cambridgeport  1 . 

Worcester 

New  York 

Waterbury 

Boston 

Allston , 

Cambridgeport . . 

Charlestown 

Worcester 

Providence 

Pittsburg 

Nashua 

Portland 

Hartford 


South  Boston. 
Bridgeport . . . 
Boston 


Worcester 


Boston 

Springfield 
Boston 


...do.... 
...do.... 
...do.... 
Portland. 


State. 


Mass. 
Mass. 
Mass. 
Mass. 

N.Y. 
N.Y. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass.  ' 

Mast. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass* 

MassT 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Me. 

Mass. 

Conn. 

N.Y. 

Pa. 

Mass. 

Mass. 

N.Y. 

N.H. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

R.I. 

Pa. 

N.H. 

Me. 

Conn. 

Mass. 
Conn. 
Mass. 


Mass. 

Mass. 
Mass. 
Mass. 

Mass. 
Mass. 
Mass. 
Me. 


\ 
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PRIVATE  TitfIS— Continued. 


Bate. 


1891. 
Jan. 


>% 


May 


Jane 


3 


29 
Feb.     2 


10 
13 


ie 


17 
19 
21 
24 

25 


28 

3 

9 

13 

16 


18 
23 

25 

26 
27 


Apr.    1 

2 
6 

15 


16 

17 

24 

29 

30 

2 

4 

5 

6 

7 

9 

15 

16 

19 
20 
21 
25 
26 
1 
4 

5 
6 

8 


Material. 


Briaka 

Granite 

Fire-proof  building 
block*. 

Steel  plate! 

Sandstone 

Granite 

Riveted  joint  and  metal. 

Steel  plate 

Steel  chain 

Jack  screws 

Fire  bricks 

Riveted  joints  and 
metal. 

Camel  hair  belting 

Riveted  joint  and  metal. 

Steel  casting 

Soring  steel 

Steel  plate 

Cast  iron „. 

— do 

Riveted  joints  and  metal 

Turn  buckle 

Chain  cable 

Cast  iron 

Steel  bars 

Wrought-iron  plate 

Railroad  chain    

Steel  casting 

Steel  bar 

Wrought-iron  rods 

Steel  casting 

Brick  pier 

Sandstone 

Draw-bars  and  malle- 
able iron. 

Chain 

Wrought-iron  strap 

Steel  bars 

Steel  wire 

Sandstone 

Chain 

Jack  screws 

Terra  cotta 

Granite 

Cast  iron 

Steel  plate 

— do 

Steel  bars 

Steel  shaft 

Chain 

Jack  Bcrew 

Copper  wire 

Columns,  steel 

Locomotive  side  rods . . . 

Steel  casting 

Steel  bars 

do 

Steel  plates 

....do 

Locomotive  side-rods . . . 

Bricks 

— do 

Insulators  and  pull-offs . 

Steel  plate 

Terracotta 

Bricks 

Helical  springs , . . . 

Steel  plates 

Artificial  granite 

Granite 

Wrought-iron  rods 

Steel  plates 


For  whom  tested. 


Name. 


Waldo  Bros ....... 

Pigeon  Hill  Granite  Co 
Corning  Clay  Works  -  - 


Wm.  Allen  &  Sons 

Andrews,  Jaquea  St  Rantoul.. 

Pigeon  Hill  Granite  Mo 

Edward  Kendall  St  Sons 

Golding&  Co : 

Bradlee&  Co 

A .  O.  Norton 

Newton  and  Watertown  Gas 

Light  Co. 
William  Allen  &  Sons 


F.Reddaway  St  Co 

Edward  Kendall  &  Sons 

American  Steel  Car  Wheel  Co. 
Pennsylvania  Railroad  Co — 
Cunningham  Iron  Works  Co  . 

G.  W.  St  F.  Smith  Iron  Co 

Golding  St  Co 

Edward  Kendall  &  Sons 

Laconia  Car  Co 

Bradlee  &  Co 

N.  S.  Bartlett  St  Co 

C.P.Lovell 

Boston  Bridge  Works 

H.J.Bettis 

American  Steel  Car  Wheel  Co. 

Golding  &  Co 

Fuller,  Dana  &  Fits 

American  Steel  Car  Wheel  Co. 
Andrews,  Jaqnes  St  Rantoul.. 

Fairhaven  Sandstone  Co 

Wilmington  Malleable  Iron 

Co. 

A.E.Stevens  St  Co 

Dodge,  Haley  St  Co 

Bnrnham  St  Duggan  Railway 

Appliance  Co. 

H.J.Bettis 

R.  M.Evans 

A.E.  Stevens  St  Co 

A.  O.  Norton 

Boston  Terra  Cotta  Co 

Norcross  Bros 

Woonsockot  Rubber  Co 

Geo.  H.Lloyd 

Edward  Kendall  St  Sons 

Washburn  Car  Wheel  Co 

Henry  M.Howe 

A.  K.  Stevens  St  Co 

A.O.Norton 

Chaa.  R.  Fletcher 

Jones  St  Laughlin 

Houghton  &  Richards 

American  Steel  Car  Wheel  Co. 

C.P.Lovell :.... 

Washburn  Car  Wheel  Co 

Edward  Kendall  &  Sons 

Cunningham  Iron  Works  Co  . 

Houghton  St  Richards 

Fiske  St  Coleman 

Metropolitan  Sewerage  Com.. 

Gould  St  Watson 

Edward  Kendall  St  Sons 

Boston  Terra  Cotta  Co 

Fiske,  Coleman  &  Co 

Prof.  J.  B.  Johnson 

Geo.  H.  Barrus 

Keene   Granite  Terra  Cotta 

and  Tile  Co. 

Alex.  McDonald  St  Son 

RiehleBros 

Edward  Kendall  &  Sons 


City. 


Boston . . . 
Rockport 
St.  Paul. . 


Worcester 

Boston 

Rockport 

Cambridgeport . . . 

Boston 

Philadelphia 

Boston 

Watertown 


Worcester. 


New  York 

Cambridgeport . .  ■ 

Boston 

Altoona 

Charlestown 

Boston 

...do. 

Cambridgeport . . . 

Laconia , 

Philadelphia 

Boston 


t 


do 

.do 

do 

do 

do 

lo 

lo 

...do 

Fairhaven . . 
Wilmington 


Portland. 
Boston... 
— do .... 


....do 

New  York 

Portland 

Boston 

....do 

....do 

Woonsocket ... 

Boston 

Cambridgeport 

Hartford 

Boston 

Portland 

Boston 

...do 

Chicago , 

Boston 

South  Boston.. 

Boston 

Worcester 

Cambridgeport 
Charles  town... 

Boston 

...do 

...do 

...do 

Cambridgeport 

Boston 

...do 

St.  Louis ... 

Boston ^ 

Keene ., 


State, 


Maaa. 

Maas. 
Minn. 

Sasa. 
ass, 
Maas. 

Maas. 

Maaa. 

Pa. 

Maaa. 

Maaa. 

Maaa. 

N.Y. 

Maaa. 

Mass. 

Pa. 

Maaa. 

Maaa. 

Maaa. 

Maaa. 

N.H. 

Pa. 

Maaa. 

Maas. 

Maaa. 

Maaa. 

Maaa. 

Maas. 

Maaa. 


i 


Maas. 

Wash. 

Del. 

Me, 
Maaa. 


Cambridge 

Philadelphia... 
Cambridgeport 


N.Y. 
Me. 
Maaa. 
Maaa. 
Maaa. 
R.I. 
Maaa. 
Maaa. 
Conn. 
Maaa. 
Me. 
Maaa. 
Maaa. 
111. 

Maaa. 
Maaa. 
Maas. 
Maaa. 
Maas. 
Maaa. 
Maaa. 
Maas. 
Maaa. 
Maaa. 
Maaa. 
-Maaa. 
Maaa. 
Mo. 
Maaa. 
N.H. 

Mass. 

Pa. 

Mass. 
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PRIVATE  TESTS-Continued. 


Date. 

Material. 

For  whom  tested. 

Name. 

City.      • 

tttate. 

1891. 
June  8 

13 
16 
17 

18 

23 
24, 
25 

27 
29 
30 

Granger    Foundry  and  Ma- 
chine Co. 

Edwara  Kendall  <fc  Sons 

Cunningham  Iron  Works  Co  . 
Stone,  Carpenter  Sc  Willson . . 
J.  H.  Lane 

Pittsburg 

R.L 

Pa.' 

Mass. 

Mass. 

R.I. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.J. 

Steel  columns 

Steel  nlates 

Cambridgeport . . . 

Providence 

Boston 

....do .-... 

Cotton  duck 

Granite 

Braintree  Granite  Co 

....do 

Steel  Dlates 

Lowell  Water  Board < 

Lowell 

Steel  bar: I.... 

Cast  iron 

I.  P.  Morris  Co. 

Philadelphia...... 

Boston 

A.  W.  Bounds 

Wrought-fron  bars 

Steel  plate 

Gould  &  Watson  Co 

....do 

Houchton  &  Richards 

do 

P.H.Dudley 

New  York 

Cambridgeport . . . 
Camden 

Camden  Iron  Works 

Riveted  Joints 

\ 


\ 


1. 

•I 


f 

■J- 


INDEX 


Page. 

Aluminum  bronze  for  consoles,  12-inch  B.  L.  rifled  mortars 241 

Analyses,  chemical: 

Steel  rails 324 

Axle,  railroad.     (See  Railroad  material.) 

Belleville  springs,  compression  of 258 

English  manufacture 262 

French  manufacture 258 

Watertown  Arsenal  manufacture „ 266 

Steel  plate  used  in  springs 267 

Bluestone,  North  River.     (See  Stones,  natural.) 

Brick  piers "...      739 

Common  brick  piera,  12  inches  square : 

28  inches  high .' 739 

35  inches  high 740 

*  &1  inches  high  (hollow  renter) 741 

Face  brick  pier,  15  inches  square: 

45  inches  high  (hollow  center) .• 742 

Tabulation '. 743 

Cast  iron :  ' 

Gun  carriages,  12-inch '..      291 

Pig  irons 291 

Shot,  12-inch 292 

Watertowu  Arsenal 291 

Chain: 

Cable 720 

Iron 722 

Shackles 721 

Swivels 721 

Copper  cylinders  for  crusher  gauge,  £  square  inch  area 255 

Cordage 747 

Hemp  rope 782,784,785,787 

Hemp  rope,  Russia 776 

Hemp  rope,  tarred : 

1.8-inch  circumference 749,752 

3.2-inch  circumference 753, 754 

4J-inch  circumference '. 755-757 

6^-inch  circumference 758 

Hitches,  knots,  and  splices 778-780 

Strauds  and  yarns 773 

Manila  rope 782-784 

1.5-inch  circumference 761 

2£-inch  circumference 762 

44i-inch  circumference 763,  775 

64-inch  circumference 765-772 

793 


• 


794  *   INDEX. 

Page- 
Cordage — Con  tinned. 

Manila  rope — Continued. 

Hitches  and  splices % 780,781 

Strands  and  yarns 773,774 

Strap,  selvage 777 

Wire  rope.... 786 

Endurance  of  rotaflng  shafts 669 

Cast  (gun)  iron  No.  4 671 

Cold  rolled  iron 672-675 

Steel  bars: 

No.  12 677 

No.  15 676 

No.  18 «. 676 

Summarized  tabulation „ ■  678 

Tension  tests  of  ruptured  endurance  bars 679 

Steel 681-698 

Wrought  iron 699-718 

Tabulation 719 

Ganges,  pressure...." 788 

Granite.     (See  Stones,  natural). 

Gun  specimens : 

3.2  inch  B.  L.  steel  field  guns 7 

*  JadketNo.  80 15 

No.  90 16              j 

No.  95 4  17              • 

No.  100 18              J 

Tube  No.  77 9              '. 

No.  83... 11              ! 

No.  87 .*. 12 

.       "  No.  92 13              i 

No.  99 v 14 

Specific  gravity  and  hardness 19 

Tabulation 19 

3.2-inch  B.  L.  rifle  (Driggs-Schroeder)  : 

Steel  tube 20 

5-inch  B.  L.  steel  siege  rifles c 21 

Jacket  No.  3 * 26 

No.  7 27 

Tube  No.  4 23 

No.  7 24 

No.  10 25 

Specific  gravity  and  hardness 28 

Tabulation 28 

7-inch  B.  L.  steel  siege  howitzer 29 

JacketNo.  1 34 

No.  6 

No.  8 

No.  9 3                 i 

Tube  No.  3 r 

No.  5 

No.  9 

8-inch  steel  B.  L.  rifles _ 

JacketNo.  2 , 

No.  5 

No.  8 


1 
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Page- 
Gun  specimens — Continued. 

8-iiM'h  steel  B.  L.  rifles — Continued. 

Jacket  No.    9 90 

No.  10 91 

No.  11 92 

No.  12 96 

No.  13 :  97 

No.  14 98 

No.  15 102 

No.  16 : 103 

No.  17 v 104 

No.  18 ^ 107 

No.  19 108 

No.  20 109 

No.  23 112 

Tube  No.    2 .*". 43 

No.    6 46 

No.    7 47 

No.    8 50 

No.   9 53 

No.  11 : 64 

No.  12 62 

No.  13 63 

No.  15 .-. 70 

No.  16 71 

No.  17 72 

No.  18 75 

No.  19 v 76 

No.  20 : 77 

No.  21 80 

No.  23 81 

Specific  gravity  and  hardness 114 

Tabulation ....115,116 

10-inch  steel  B.  L.  rifles 117 

Jacket  No.  2 121 

Tube  No.  2 4 119 

No.  3 120 

Specific  gravity  and  hardness T 121 

10-inrh  wire-wound  rifle  No.  1 123 

Hoop  A, 137 

Ci  140 

C* 143 

C3 150 

C6 156 

Jacket 125 

Trunnion  hoop 134 

Tabulation 168 

12-inch  B.  L.  rifled  mortars 169 

Aluminium  bronze  for  consoles 241 

Cast-iron  trial  cylinder 171 

Mortar  No.  1 : 

Body 176 

Mortar  No.  2: 

Body 181 
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Gun  specimens — Continued. 

12-inch  B.  L.  rifled  inortara— Contiuued. 
Mortar  No.  3: 

Body....: 186 

Mortar  No.  4 : 

Hoop  A4 ! 191 

'  Mortar  No.  18 : 

Hoop  A< 192 

Mortar  No.  19 1 

Hoop  Bi T. 193 

Mortar  No.  20: 

Hoop  A4.. 194 

B, 195 

Mortar  No.  21 : 

Hoop  A«$ 196 

B, .'.       197 

Mortar  No.  22 : 

Hoop  A4 198 

Mortar  No.  23 : 

Hoop  A4 199 

Mortar  No.  25 : 

Hoop  A4 200 

Mortar  No.  20 : 

Hoop  A^ 201 

Mortar  No.  27: 

Hoop  A* 202 

Mortar  No.  28: 

Hoop  A< 203 

Mortar  No.  29 : 

Hoop  A< 2<M 

Mortar  No.  30:  / 

Hoop  A< 205 

Specific  gravity  and  hardness : 

Bodies 207 

Hoops 206 

Tabulation : 

Bodies, 207 

Hoops 209 

12-inch  B.  L.  steel  mortar  No.  1 211 

Jacket 216 

Tube 213 

Specific  gravity  and  hardness 219 

Tabulation 219 

Initial  strains: 

10-inch  jacket . 268 

10-inch  tube i 

Cold-rolled  iron  bar 2». 

Railway  axle ■ 

Limestone.     (See  Stones,  natural.) 
Marble.    (See  Stones,  natural.) 
Nails,  adhesion  in  wood : 

White  oak 

White  pine .' 7 

Yellow  pine 7 

Pig  irons '. 
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Pressure  gauges j 788 

Private  tests 789 

Railroad  material : 

Axle,  steel,  roller  journal  bearings M 297 

Description - 299 

Internal  strains 300 

Tabulation : 

Compression  tests „ » 322 

Tension  tests 321 

Steel  rails : 

Chemical  composition  of  heads - 324 

Compression  and  cold  flow 431 

Description * 323 

Hardness '. 326 

•  Shearing  tests 444 

Specific  gravity  and  hardness  of  heads 428 

Tension  tests 379 

Transverse  tests 326 

Tabulation  : 

Tension  tests 426,429,430 

Transverse  tests « . .      424 

Ribbon  tape,  brass  and  steel 251 

Riveted  joints: 

Description 445 

1-inch  steel  plate. 

Single-riveted  butt  joints: 

1-inch  drilled  holes,  2f-inch  pitch 448,449 

|-inch  drilled  holes,  21-inch  pitch 450,451 

1-inch  drilled  holes,  3-inch  pitch 456, 457 

Single-riveted  lap  joints : 

l-inch  drilled  holes,  21-inch  pitch 468,469 

1-inoh  drilled  holes,  21-inch  pitch 474,475 

11-inch  drilled  holes,  21-inch  pitch 476,477 

11-inch  drilled  holes,  21-inch  pitch ;..%..  ..* 478,479 

li-inch  drilled  holes,  31-inoh  pitch .' 480,481 

11-inch  drilled  holes,  3f-inch  pitch 482,483 

11-inch  drilled  holes,  3$-inch  pitch 484,485 

Double-riveted  butt  joints : 

i-inch  drilled  holes,  2f-inch  pitch 446,447 

f-inch  drilled  holes,  21-inch  pitch 452-455 

1-inch  drilled  holes,  31-inch  pitch 458-461 

1-inch  drilled  holes,  3|-inch  pitch 462,463 

1-inch  drilled  holes,  4|-inch  pitch 464-467 

Double-riveted  lap  joints : 

1-inch  drilled  holes,  21-mch  pitch 470,471 

i-inch  drilled  holes,  21  inch  pitch 472,473 

^-inch  steel  plate : 

Single  riveted  butt  joints: 

1-inch  drilled  holes,  1-inch  pitch 486 

1-inch  drilled  holes,  11-inch  pitch 487 

1-inch  drilled  holes,  11-inch  pitch - 488 

1-inch  drilled  holes,  31-inch  pitch 492-494 

Double-riveted  butt  joints : 

1-inch  drilled  holes,  lf-mch  pitch 489 

1-inoh  drilled  holes,  2-inch  pitch T... ,,      490 
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Riveted  joints—Continued. 

Vfe-inch  steel  plate — Continued. 

Donble-riveted  butt  joints — Continued. 

f-inch  drilled  holes,  2f  .inch  pitch 491 

1-inch  drilled  holes,  3f-inoh  pitch 495-497 

Donble-riveted  lap  joints : 

1-inch  drilled  holes,  3f-inch  pitch 498,  500,  502,  504 

1-inch  punched  holes,  3i-in^h  pitch : 499,  501,  503,  505 

1-inch  steel  plate. 

Single-riveted  lap  joint* : 

.  f-inch  drilled  holes,  lf-inch  pitch 522 

1-inch  drilled  holes,  2|-inch  pitch 525 

Double-riveted  butt  joints : 

|-inch  drilled  holes,  23-inch  pitch' 506,507 

f-inch  drilled  holes,  2t-inch  pitch 608,  509 

f-inch  drilled  holes,  33-inch  pitch 510 

f-inch  drilled  holes,  3f-inoh  pitch 516,  517 

f-inch  drilled  holes,  4f-inch  pitch 511,  512 

1-inch  drilled  holes,  2^ -inch  pitch 513 

1-inch  drilled  holes,  3f -inch  pitch ..514,  515 

1-inch  drilled  holes,  33-inch  pitch 518 

1-inch  drilled  holes,  4f -inch  pitch 519 

1-inch  drilled  holes,  4^-inch  pitch 520 

1-inch  drilled  holes,  5f -inch  pitch 521 

Double-riveted  lap  joints : 

f-inoh  drilled  holes,  lf-inch  pitch ^ 523 

f-inch  drilled  holes,  2-inch  pitch 524 

1-inoh  drilled  holes,  2f-inch  pitch ,„  526 

1-inch  drilled  holes,  23-inch  pitch 527 

l^-inch  steel  plate: 

Single-riveted  butt  joints: 

3-inch  drilled  holes,  2-inch  pitch 529 

3-inch  punched  holes,  2-inch  pitch 530 

3-inch  drilled  holes,  2f -inch  pitch 531 

3-inch  punched  holes,  2f -inch  pitch 532 

3-inch  drilled  holes,  23-inch  pitch 533 

3-inch  punched  holes,  23-inch  pitch 534 

3-inch  drilled  holes,  2f -inch  pitch 535 

Single-riveted  lap  joints : 

3-inch  drilled  holes,  13-inch  pitch 537 

3-inch  punched  holes,  13-inch  pitch 538 

3-inch  drilled  holes,  lf-inch  pitch 539 

3-inch  punched  holes,  lg-iuch  pitch 540 

3-inch  drilled  holes,  lf-inch  pitch 541 

3-inch  punched  holes,  lf-inch  pitch * 542 

3-inch  drilled  holes,  2-inch  pitch ! 

3-inch  punched  holes,  2-inch  pitch „ . .  I 

lf-inch  drilled  holes,  2-inch  pitch 5c 

lf-inch  drilled  holes,  2f-inch  pitch .■*..  5b 

lf-inch  drilled  holes,  2f-inch  pitch ....  K 

lf-inch  drilled  holes,  33-inch  pitch 5 

Double-riveted  butt  joints : 

f-inch  drilled  holes,  3f-inch  pitch { 

1-inch  drilled  holes,  23-inch  pitch I 
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Riveted  joints — Continued. 

T^-inch  steel  plate— Continued. 

Double  riveted  lap  joints : 

{-inch  drilled  holes,  2-inch  pitch 545 

{-inch  punched  holes,  2-inch  pitch 546 

{-inch  drilled  holes,  2{-inch  pitch 547 

{-inch  pnnched  holes,  2{-inch  pitch 548 

{-inch  drilled  holes,  24-inch  pitch ."...- 549 

{-inch  punched  holes,  2{~inch  pitch 550 

{-inch  drilled  holes,  3f-inch  pitch * 551 

Triple  riveted  lap  joints : 

{-inch  drilled  holes,  2f-inch  pitch * 552 

{•inch  drilled  holes,  3-inch  pitch 553 

{-inch  drilled  holes,  3{-inch  pitch 554 

{-inch  drilled  holes,  3{-inch  pitch 555 

Tabulations : 

{•inch  steel  plate 560 

W-inoh  steel  plate 568 

{-inch  steel  plate 574 

T^-inch  steel  plate 580 

Rope,  hemp  and  manila.    (See  Cordage.) 

Rope,  wire 786 

Sandstone.    (See  Stones,  natural.) 

Shackles,  chain A 1. 721 

Slate,  Konson,  Me.     (See  Stones,  natural.) 

Springs,  Belleville: 

English  mannfacture 262 

French  mannfacture 258 

Watertown  Arsenal  manufacture 266 

Steel  plate  used  in  springs 267 

Swivels,  chain 721 

Steel  bars : 

Fixtures  for  hydrostatic  tests 656, 664 

Rolled  bar  from  Bethlehem  Iron  Company 667 

Steel  castings : 

For  5-inch  siege  carriage 660 

For  shells 279 

From  I.  G.  Johnson  &  Co 668 

Steel  plates: 

Belleville  spring  metal 267 

Cheek  plates,  7-inch  howitzer  carriage 659 

From  National  Armory 661-663 

From  Watervliet  Arsenal 658 

Watertown  Arsenal  boilers 657 

Steel  rails.    (See  Railroad  material.) 

Stones,  natural 723 

Compression  tests 735, 736 

Shearing  tests 737 

Transmission  of  heat 738 

Transverse  tests : 

Blnestone,  North  River 731 

Granite : 

Qnincy 733 

Worcester " 732 


800  INDEX. 

Page. 

Stones,  natural— Continued. 

Transverse  tests — Continued. 
Limestone : 

Indiana 726 

Indiana,  hoosier  buff  oolitic • 725 

Marble : 

Lee,  Mass < 727 

Vermont * 726 

Sandstone  : 

Obi6 729 

Portland,  Conn.,  red 729 

Potomac  red 728 

Slate,  Monson,  Me 730 

Tabulation 734 

Tape,  brass  and  steel  ribbon ^ 250 

Temperature  tests,  steel  bars  (second  series) : 

Tension  tests 603-617 

Initially  compressed  then  tested  by  tension 622-651 

After  straining  by  tension  and  resting 652 

Tabulations : 

.  Tension  teste 618 

Showing  final  elastic  limit,  tensile  strength,  and  elongation  after  va- 
rious treatments 654 

Wire  rope „ £ 786 

Wire,  steel,  round  and  square 221 

15-inch  square  tinned,  from  R.  H.  Wolff  &  Co. : 

Description  223 

Details  of  tension  tests 224-235 

Tabulation 236 

15-inch  square  tinned,  with  serrated,  scarfed  joints 237 

Round,  not  tinned 238 

Round  and  square  from  New  York  Arsenal 239 
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